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Highest Grade Materials for Ceramic Purposes 


Specialties for Pottery and Glass, Cast Iron and Sheet Iron, 
Enameled Ware, Terra Cotta, Tiles, Bricks, and Clay Products 


Alumina 

Ammonia 

Antimony 

Arsenic, White 
Barytes 

Bismuth 

Bitstone 

Black Body 

Blue Green Oxide 
Bone Ash 

Boracic Acid, Refined 
Boracic Acid Tuscan 


Cadmium Sulphide 
Calcium Carbonate 
Chalk 
Chrome Oxide Green 
Chrome Yellow 
Clays 
Cobalt 

opperas 
Cornwall Stone 
Crocus Martis 
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Enamel Lack 
Enamel Soda 
Epsom Salts 
Feldspar 

Minpro Felds sp 
Connecticut Feldspar 


Litharge 

Magnesite 

Magnesia Calcined 
agnesia Calcined, 


Heavy 

Magnesia Chloride 
agnesia Carbonate, 
Pure, Light 


Manganese Oxides 
Manganese Recovered 
Marble Dust 
Mennige 

Minium 

Mica, Powdered 
Nickel Oxide 
Nickel Carbonate 
Ochre Red 

Ochre Yellow 
Opal Composition 
Paris Whites 


Plaster Paris 
Porcelain Balls 
Potash Carbonate 
Potash Nitrate 
Potash Bichromate 
Powdered Blue 
Purple Cassius 
Putty Powder 
Quartz 


Schwarz Oxyd 
Selenium 
Selenaite Soda 


Silex 

Silver Carbonate 

Smalte 

Soft Soap 

Soda Antimonate 

Soda Ash 58% 

Soda Bicarbonate 

Soda Nitrate—Crystal 

Soda Silica—Fluoride 

Soda Silicate 

Soda Sulphate 

Steatite 

Sulphur 

Talcum 

Thick Oil 

Tin Oxide 

Umber Burnt 

Uranium, Nitrate 
hiting 

Zaffer 

Zinc Oxide—AAAI1 

Zirconium Oxide 
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can be clearly 
read to 2° 
(atin in a 1000° range 


lines and big, wide-open 

paces—plenty of room to 
show temperature changes 
clearly. On the wide 10-inch chart 
it’sallthereandit’sallclear. That 
is where the L& N chart is vitally 
different. 


Although recording the tiniest 
changes in temperature, the L& N 
Potentiometer is itself rugged. 


rey Automatic 
Temperature 

Control 


L&N Potentiometers are accu- 
Write for full infor- rateand permanent incalibration. 
mation gs to how Instead of the usual method of 
eter Pyrometers will measuring the tiny current flow- 
— Lynd — ing in the thermocouple circuit, 
1 
Catalogs Nos. 87-K, the thermocouple voltage is op- 
Potentiometer Re- posed with a known voltage and 
corders,and 84-K, the readings recorded represent 


Potentiometer Con- 
trollers, will be sent the points of balance. 


on request. 


LEEDS & NORTHRUP COMPANY 
ELECTRICAL MEASURING INSTRUMENTS 
PHILADELPHIA, PA. 


OFFICES: CLEVELAND, CHICAGO, HOUSTON, LOS SAN FRANCISCO 


‘Di fferent from all others 


Potentiometer 


most aceurate> > PYROMETER: inindustry 
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Incidents that have pointed 
the way—No. 11 of a series. 


And out of the parade came a bigidea 


eNow that we have won it, what 
are we going to do with this 
twenty-dollar gold piece?” 

This question brought a lively dis- 
cussion from a gro of men and 
women who had just finished a line of 
march in honor of the one hundredth 
birthday of their city. That was more 
than twenty years ago on a hot July 
afternoon. 

The winners were workers in a steel 
mill that was then just getting under 
way. Typical of the spirit with which 
they had entered upon a new enter- 
prise, they turned out the largest num- 
ber for the parade, and then found 
themselves in the possession of twenty 
dollars in prize money. 

Their leader was a real leader. He knew 
how to win. He knew what would be neces- 
sary to keep on winning. So he said, ‘““We won 
because we stuck together. And if I’m any 
prophet, we’re Fe make things hum down 
there at the mi *s get ready. Let’s band 
together in an association so that we can min- 
gle, and come to know one another. In that 
spirit we'll do our best work. This twenty will 
start us off.” 

i have changed since that July after- 
noon more than twenty years ago. 

Now there is an association of thousands of 
men and women who work in the mills. Every 
worker is a member and helps support the as- 
sociation of the company. © the money con- 
tributed by the members, the company for 
which they work contributes an equal amount. 

is a large downtown association house 
alwoys humming with high grade entertainment, 


including music, dancing, dramatics, and athle- 
tic sports. 

t little mill of those early days is now 
the proud parent of bigger and more modern 
mills—some of them in the home town of Mid- 
dletown, Ohio; others in Columbus, Ohio; 
Zanesville, Ohio, Ashland, Kentucky, Butler, 
Pennsylvania, and Elyria, Ohio. In all of 
these the Armco Association is the great 
center of mutual interest activities. 

And the old spirit still lives. Many of 
those men of more than twenty years ago are 
still with the company. They have taken un- 
der their care hundreds of youngsters and 
brought them up in an atmosphere of “stick 
together, know one another, and do the best 
work,” 

Such is the Armco organization, the men and 
women who work together to give to the world 
the purest iron ever made in an open-hearth 
furnace. 


Ideal for Vitreous Enameling 

Enamelers everywhere find in ARMCO In- 
ot Iron the solution to many vexatious prob- 
ems, Being pure, uniform and virtually de- 
gasified, it reduces cull 
losses, thereby  increas- 
ing plant profits. More- 
over, ARMCO Ingot Iron 
has a velvety-textured sur- 
face which grips and holds 
enamel, From the ground 
coat to the finished job it 
consistently produces results, imgot tron 


Write for a copy of “‘ARMCO Ingot Iron— 
Its Development and Service’’ 


The American Rolling Mill Co. 


Executive Offices, Middletown, Ohio 


Export: The ARMCO International Corp. 
Cable Address—ARMCO, Middletown, Ohio 
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pay for themselves in air savings 


More than half of all the air machines and processes 
are, today, being fed at pressures of 20 per cent and 
more IN EXCESS of their actual need. This waste 
increases cost—power—sand, etc. Put a Fisher Type- 
78 in your line—reduce your feed pressure—and you'll 
do better work at a lower cost per operation. 


The Fisher Type-78 Air Reducing Valve is sturdy and last- 
ing—ONE SIMPLE ADJUSTMENT. Suitable for 200 tb. 
initial and 5 to 75 tbh. reduced pressure. Built in 1”, 1%”, 1%”, 
2” sizes and furnished complete. We'll be glad to send you 
full specifications. 


The Fisher Governor Co., Inc. 


100 Fisher Bldg. 


Marshalltown, Iowa 


— 


(When writing to advertisers, please mention the JOURNAL) 


| 
| 
| 
«4 
| 
| = = 
“Vim 
NO Gam 
i 
d 
| 
4 we — 


4 JOURNAL OF THE 


(ee ee eee ee ee eee eee eee eee 
ree & Gi 


fuel 


that can keep 


step with every, 
change in your ‘plant 


BRR RE RRR ERR ERR 


Nearly all plants, at times, 
have these conditions to 
meet: 


A change in production 


methods;the introduction of 

a new product; the need for 

greater production facilities. 

Not only are these problems to 

most easily met when the t. 
is gas, but, whe 
with gas, they can invaria- availability of gas 

bly be met in the way that You can do 
insures utmost operating it better this superior fuel. Your local gas 
efficiency. comgeny wa be glad to 
Rearranging or extending WIthGAS cur plan. 
heating facilities, when gas Telephone or write them today. 


For free copy of book, “Industrial Gas Heat’’, address 


American Gas Association 
420 Lexington Avenue, New York City 
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SURELY YOU ARE INTERESTED 


in greater furnace production—in 
lower fuel costs—in the production 
of better burned and less spoiled 
ware. 


GSurely you are interested in a 
quicker, more uniform heating of 
the furnace working chamber—a 
more easily controlled heating. 


GAnd in reducing your furnace 
operating and refractory costs— 


q Therefore you should be inter- 


ested in 
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THE CARBORUNDUM (Silicon Carbide) REFRACTORY 


Reg. U. 8. Pat. Off. 


THE CARBORUNDUM COMPANY, PERTH AMBOY, N. J. 
HARRISON & CO., Salt Lake City, Utah DENVER FIRECLAY CO., El Paso, Texas 
CHRISTY FIREBRICK CO., St. Louis, Mo. and New Orleans, La. 
PACIFIC ABRASIVE SUPPLY CO., San Francisco, Los Angeles and Seattle 
WILLIAMS & WILSON, LTD., Montreal, Que.—Toronto, Ont. 
(Carborundum is the Registered Trade Mark of The Carborundum Company for its Silicon Carbide and is its exciusive property ) 
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Burning Art 
Tile in a 
Russell 
Tunnel Kiln 


THE BATCHELDER-WILSON Company of Los Angeles, 
Calif., are famous for their distinctive and beautiful art 
facings, paving tile and terra cotta. In the above illus- 
tration is seen a gas-fired Russell Tunnel Kiln operated in 
this plant. In addition, down draft periodic kilns are used. 


The insert shows the Brown Indicating and Recording 
Pyrometers and Brown switches used for checking temperatures 
in these kilns. 


According to the management these Brown instruments enable 
them to “obtain better control, save fuel, save labor and reduce 


burning time.” 


The use of Brown equipment may mean a great saving of time 
and money in your plant. Write for data. The Brown Instru- 
ment Co., 4447 Wayne Ave., Phila., Pa. Branches in 20 principal 
cities 
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H F & GPRODUCTS | 
ARERELIABLE | 


CON TROL of all the processes in the 
manufacture of Ceramic chemicals 
by H F & G from the raw materials to 
the finished product insures uniformity 
of excellence. 


The wide range of requirements and varied 
applications demand such control. Our 
years of experience, close study of phy- 
sical and chemical properties, etc., is 
your insurance of quality. 


Look for the well known H F & G mark 
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INCREASE IN REFRACTORINESS IN CERAMIC BODIES 
IN INTERRUPTED HEAT TREATMENT' 


By H. B. Henperson anp J. H. CALDWELL 


ABSTRACT 

The increase in refractoriness referred to here is usually termed freezing. The study 
was undertaken to overcome the tendency of pyrometric cones to set or freeze when 
subjected to prolonged heat treatment when the temperature is more or less fluctuating. 
The work includes a study of the freezing tendency of some natural clays, of several 
pottery bodies, and of pyrometric cones. A body was developed that does not freeze 
under the treatment that produces the phenomenon in the other materials tested but 
the cause is not established. 


Ceramic bodies with few exceptions when undergoing heat treatment 
assume a rigidity and develop a degree of refractoriness in conse- 
quence of any drop in temperature, which would not have happened 
if the temperatures had been maintained or were continually advanced. 

This change ‘in the character of the body is known as “freezing.”’ 
It is a very common phenomenon and many have experienced it.? 
Brick manufacturers have observed that if there is a decided drop in 
the temperature of the kiln sufficiently prolonged to stop or materially 
lag the normal settle of the ware, it takes hard firing and higher than 
normal kiln temperatures to again start the settle. 

Soft-fired ware reset to be again fired usually requires higher tempera- 
tures to fire it equal in hardness to a normally fired ware, probably de- 
pending upon the clay from which the ware is made or the character 
of the first heat treatment, and seldom is the refired ware the equal of 
the single-fired ware. In face brick for instance, the refired ware is com- 
paratively dead, punky perhaps is the better word describing it. It 
may seem equally as hard as the single-fired bricks, but it does not have 
the clear ringing sound when struck; it lacks resilience. It is usually 
larger in volume, sometimes very markedly so. 

We have assumed that the phenomenon is due to some crystal 
development of a mineral more refractory than the normal clay mix- 
tures. The microscope has revealed many instances of such mineral 
crystallization, and the story of such development is not new to the 
ceramist. 

Freezing in pyrometric cones has been noted? but the cause of freezing 
and its effect on ceramic bodies has not, so far as we know, been dis- 
cussed. ‘ 

The heat treatment on the materials reported here was carried out 
in a gas-fired test kiln and the method used to produce an effect similar 

1 Presented at the Annual Meeting, AMERICAN Ceramic Society, Atlantic City, 
N. J., February, 1928. Revised and received August 27, 1928. 


2 H. B. Henderson, Trans. Amer. Ceram. Soc., 11, 620 (1909). 
3 Ibid., 619 (1909). 
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to that which occurs at times in factory practice was to calcine the 
cone or other test piece to a temperature where it would begin to soften 
or bend under normal firing and then let it cool with the kiln. In this 
condition we speak of it as frozen. 

In this experimental work on freezing of materials other than the 
regular cone bodies a common surface clay and a shale were used, 
then a series of cone bodies were made on the Seger formula in which the 
ratio of alumina to silica was 1 to 10. In these, impure clays were sub- 
stituted for the kaolin usually used. The clays so used were a ball clay, 
a high grade washed plastic fire clay, a No. 2 


10 
fire clay, and a stoneware clay. 
RAW CONES ~—~O—0 With the exception of the surface clay, 
8 New Cones ——a—a 3 

“sail le the raw cones from each of the natural clays 

| / as well as those made from the four cone 
bodies softened in advance of the correspond- 
ing calcined cones. 


It therefore does not appear that the fluxes 


est present in natural clays exert any noticeable 
2+ —__ influence in preventing freezing as here defined. 


AAT Opi | We next requested and received from several 
manufacturers samples of wet whiteware 
Cones bodies. In the six bodies tested were repre- 


Fic. 1.—Showingtherela- sented electrical porcelain, vitreous china, 
tive end points of calcined and ordinary whiteware. 
and raw cones when fired These bodies were pressed through a 5/j¢- 
ee. inch round die forming cylinders about the 
size of a lead pencil and when dry were cut into 2'/.-inch lengths. 
Some of each were then calcined. The calcined rods with the raw rods 
were inserted horizontally in juxtaposition in clay pats, alternating the 
raw and calcined rods. Care was taken to have the rods project equally 
from the pats and to have them perfectly level. We had, in principle, 
a beam supported at one end which gives a more delicate test than the 
bending cone. The raw rods had the advantage of the calcined in that in 
the early stages of the firing they shrunk, thus shortening them and 
lessening the load, but despite this, in each instance in the firing the raw 
rods sagged in advance of the calcined rods, proving clearly to us that 
the calcined rods were more refractory than the raw rods. 3 

A similar deformation test was then made by supporting raw and 
calcined rods side by side on parallel supports spaced four inches apart. 
In each case the raw bar sagged more than the calcined bar as shown 
in the photograph. Some of these bars were then fired on a flat tile 
nine times to cone 11, then placed on the parallel supports with the cor- 
responding raw bar and fired tocone 11. The results are shown in Fig. 3. 
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This suggests that freezing may be a contributing factor in some of 
the whiteware troubles such as shivering and dunting. If shivering is 
due to the lack of the fit of the glaze and body, then a glaze perfectly 
fitted to a body would not so fit the same body after freezing. 

If in the biscuit ware some pieces are frozen and others are not, 
some badly frozen and others but slightly frozen, we have an ap- 
preciable difference in the character of the body which the range of the 
glaze may not cover. 

Dunting has been attributed to pug-mill 
laminations (Simcoe), to excess of non- 
plastic material in the body (Mayer), 
to the expansion of quartz in the body 
(Stull), and to other causes. May not 
freezing be included in the list? 

We do get “freezing” in kilns, more 
intense in periodic kilns and in greater degree 
in coal-fired kilns. There are many op- 
portunities for drops in the temperatures to 
cause freezing, negligence on the part of the 
burners in regular firing, cooling during 
the periods of cleaning the furnaces, irregular 
draft, weather conditions, etc. 

In our cone work we occasionally get com- 
plaints of cones freezing which undoubtedly 
happens and this is our proof that freezing 
occurs in factory kilns, and it will affect the ware as well as the 
cones. It was this trouble which led us to make the investigation here 
presented. 

If a cone freezes its value as a heat-treatment guide is lessened, 
but as a guide to the firing of ceramic ware which also freezes, it would 
seem that a cone similarly affected might be the better guide. Through- 
out the period of the cone industry it has been urged that the pre- 
dominating feature of the cone is that it is a ceramic body and any kiln 
conditions which would affect it would similarly affect the ware. 

On the other hand the cones are set in the open kiln and are in contact 
with the kiln atmospheres. They are usually set opposite peep holes 
which are often opened to watch the progress of the firing. They are 
small in size and would freeze under conditions which would have 
little effect on the ware, especially upon ware set in saggers. Because 
the condition produced by freezing appears to apply to bodies as well 
as to cones, it does not seem to be a good reason for retaining the kind 
of cone body which will freeze, and to that end changes have been 
made in the cone formulas. 


Fic. 2.—Showing the effect 
of calcining cone 10. 
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In the standard cone mixtures, considering that part of the series 
4 to 11, there is no perceptible freezing of the cones below cone 8. 
Cones 9 to 11 inclusive are the worst offenders, as far as this investi- 
gation has been carried. The cones in this part of the series have the 
same basic mineral mixture of feldspar, whiting, clay and flint, chiefly 


Fic. 3.—Showing the effect 
of repeated firing on porce- 
lain bodies. 

A isa vitreous china body. 

B is a high tension electric 
porcelain body. 

C is an ordinary whiteware 
body. 

The upper bar in each case 
was fired on a flat tile nine 
times to cone 11 and remained 
practically straight. This 
bar was then placed on paral- 
lel supports four inches apart 
and a raw bar of the same 
body was placed beside it. A 
and B were fired to cone 11 
and C was fired to cone 16. 
A similar test on these bodies 
using raw and once fired bars 
showed practically the same 
results on A and B but C was 
not noticeably deformed at 
cone 11. 


differing in percentages of the minerals used. 
Evidently the difference in their behavior 
under firing and chilling conditions is not 
due to the particular minerals employed in 
making cones, but is due to the proportion in 
whichthey are employed inthe mineral make- 
up of some of the cone numbers. That is, 
it is due to the relative mineral composition. 

Increasing or decreasing the 1 to 10 
alumina-silica ratio of the Seger series does 
not prevent or lessen freezing within the 
practical limits of cone making. Nor, in such 
cone mixtures is freezing affected by the 
addition of small quantities of active fluxes 
such as magnesia, barium carbonate, or zinc 
oxide, which might be considered as im- 
purities. 

Much experimental data on the formation 
of mullite in porcelain bodies has been 
published and appears to be applicable to 
the question of freezing or increased re- 
fractoriness in ceramic bodies when calcined 
and refired or when subjected to prolonged 
fluctuating heat treatment. 

Hyslop has shown by X-ray methods that 
mullite, 3Al,O; 2SiOe, is developed in alumi- 
nous bodies at temperatures as low as 1000°C 
and increases rapidly in quantity with in- 
crease in temperature.‘ 

Schwartz and Merck have shown that the 


quantity of mullite produced in porcelain bodies is dependent not 
only upon the fluxes present but directly upon the length of the heat 
treatment and the number of times the ware is fired. They also found 
that feldspar has the property of dissolving mullite. 

In Fig. 1 the time-cone fusions of raw and calcined cones are shown. 
With the temperature of the furnace constantly advancing, the time- 


‘J. F. Hyslop, Trans. Ceram. Soc. [Eng.], 24, 402 (1924-25). 
5 Schwartz and Merck, Zeit. anorg. Chem., 156, 1 (1926). 
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interval between raw and calcined cone 5 was 
but a few minutes. Both were going down 
at the same time, with the calcined cone 
slightly in advance. In cone 6 the two are 
in conjunction, and in cone 7 they are identical. 

In cone 8 they were in conjunction with the 
raw cone slightly in advance. No factory 
pyrometric equipment could detect the minute 
differences shown, or even approximate them. 
Practically the slight differences have no 
significance. 

In cone 9 there is a wide interval of time 
between the fusions of the raw and calcined 
cones, corresponding with advancing tempera- 
tures. The calcined cone 9 was approaching 
cone 10 in hardness. Between cone 10 and 
cone 11 there is a still wider interval and in 
these the calcined cone 10 comes down with 
the raw cone 11. 

Always in these higher numbers the calcined 
cone lags behind the raw cone but not always 
to the same degree. This depends upon the 
composition of the cone which determines 
the extent to which its refractoriness can be 
modified by heat treatment. 

We have assumed the development of a 
refractory material in some of the natural 
clays, and in the porcelain bodies tested, and 
in some of the cases observed by brick manu- 
facturers. 

.In this connection the work of various 
investigators on the production of mullite ap- 
pears to support our view® but in the cone 
bodies, when made on the well-known Seger 
formulas, the composition, when calculated to 


EXPLANATION OF Fic. 4.—Frozen cones 10 and 11 as 
they appeared after the 5th and 9th heat treatment. 
Numbers 6, 7, and 8 show a progressive softening in the 
cone 11 when fired to raw cone 11 down. For the 9th 
treatment the pat was reversed and the cone then sagged 
down till practically straight as shown in Fig. 5. 


* Riddle and Peck, Jour. Amer. Ceram. Soc., 9 [1] 
1-22 (1926). 
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norms does not fit in well with such theory, e.g., if we consider the 
fused material in the falling cone body as consisting of orthoclase, an- 
orthite, and wollastonite, there is no alumina left for the formation of 
mullite below cone 10 formula. 

Cone bodies lower than RO 1.0 Al,O; 10.0 SiO, (Seger cone 10) 
undoubtedly freeze, but X-ray examination failed to indicate the 
presence of mullite in the frozen cone. Since mullite might be present 
in small quantity and be masked by other materials it was decided 
to observe the effect of repeated firing of a cone to its softening point. 
Accordingly cone 11 was fired till well started when the kiln was allowed 
to cool. The cone was then reversed by set- 
ting the pat at an angle so that it would 
straighten out and finally curve in the op- 
posite direction. When it was in this position 
the fire was shut off and the kiln cooled. 
The operation was then repeated until the 
cone had nine heat treatments (Fig. 4). 
During each heat treatment a raw and a 
once-fired cone of the same number was set 
beside the test as a guide to the refractoriness 
of the cone under repeated heat treatment. 

The ninth heat treatment was stopped 
with the cone practically straight and when 
cool the clay base was cut away from the 
cone and it was set up for the tenth fire as 
shown in Fig. 5. The pat was then fired till 
normal cone 11 was down as shown in Fig. 6. 

The results seem to indicate a slight progressive softening or decrease 
in refractoriness in the frozen cone due to repeated heat treatment. 
This may be due to decreasing viscosity in the glassy ground mass 
in which is suspended undissolved material but the end points of the 
frozen cones are always considerably higher than that of the normal 
cone. 

Microscopic examination’ of cones A, B, and C (Fig. 6) in thin 
sections shows a somewhat glassy ground mass in which is suspended 
undissolved quartz particles, gas bubbles, and feldspar particles in 
different stages of transformation. In general, the larger particles of 
feldspar show very definite outline, and do not seem to diffuse to any 
great extent into the ground mass. These feldspar particles are nearly 
always turbid due to héterogeneity. Sometimes the feldspars show little 
signs of vitrification, the interference colors and twinning lines of the 
original feldspar showing quite clearly. Other particles show only a 
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trace of the original properties of the feldspar. Others are perfectly 
isotropic, and still others show an aggregate polarization. The turbidity 
of the feldspar is brought about by separation into two phases, which 
give the grains a mottled or turbid appearance. Sometimes this hetero- 
geneity is well developed and is seen to be composed of tiny needles, 
sometimes arranged haphazardly, more often in parallel arrangement, 
perpendicular, or at a high angle to the contact surface between the 
particle and the ground mass. The crudely parallel orientation of these 
needle aggregates produces simultaneous extinction between crossed 
nicols, giving the appearance of a single homogeneous crystal. Where 
these tiny rods or needles are developed, 
there is practically no diffusion into the 
ground mass, and the outline of the fragment 
is clear cut. The larger grains show much 
less diffusion than the smaller particles of 
feldspar, in fact, the very small particles do 
not have any definite outline. 

These needles show positive elongation 
and often parallel extinction though some- 
times they seem to show inclined extinction. 
The cover-slip used on the section is too thick 
to permit the use of an oil immersion lens 
to resolve the aggregate and make certain 
of the extinction angle, and this is subject eS ae Firing Firing 
to further investigation. The needles are 
entirely in the feldspar, and not in the A 
ground mass, nor do they stick out of the 
feldspar into the ground mass. 

The ten heatings of specimen C do not seem to have promoted to any 
degree the further solution of the quartz. 

_ In general, examples of each of these occurrences appear in each 
specimen, but there seems to be a considerable difference in the 
amounts. 

In general, the feldspars in the cone which received the ten heatings, 
are better matured in needle formation, than in the other specimens 
and the greatest number of feldspar particles, showing these well- 
developed needles, are in this cone. In the cone, which was heated once, 
only occasional grains are seen showing well-developed needles. The 
feldspar particles have been melted (isotropic) or they show original 
feldspar with low turbidity. Occasional grains of the original feldspar 
present show twinning lines, indicating the soda spar. 

The cone which was heated twice, shows characteristics intermediate 
between the other two. There are better developed needles than in A, 
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but not nearly so well developed or so frequent as in C. There is also 
a much greater amount of unfused feldspar than in C. 

The positive elongation and parallel extinction show that these 
needles are probably mullite, which is apparently incompatible with 
the transparent glass (of higher CaO content) in the interstitial spaces 
and probably dissolve readily in it. 

The prolonged heating of the cone seems to favor the development 
of mullite. It is possible that the mullite may function as reinforcement 
rods, stiffening up the feldspar, and preventing or delaying its deforma- 
tion. 

In this study of cones and cone mixtures, we reached the conclusion 
that the freezing trouble began when the feldspar fell below 25% of 
the cone batch and the clay content exceeded 20%. Within these limits, 
however, there is a wide range of composition without sharp or very 
definite change in melting point, which limits the value of such com- 
position in cone mixtures. This difficulty was overcome and the series 
extended by the use of magnesia in the form of talc. 

Since completing the work and developing the new cone mixtures 
we have made many fusion tests of them without a single instance of 
finding any freezing. In every test we have found cones 9, 10, and 11 
not exceeding the variations shown in cones 5 to 8 in Fig. 1. The 
new cones have a more constant deformation rate and in operations 
where freezing occurs the new cones will appear to be softer since they 
do not freeze. In such cases it may be advisable to include the next 
higher cone in thé series used. 


Conclusions 

(1) Fired natural clay bodies, as a rule, and many fired synthetic 
bodies are more refractory than the raw bodies. 

(2) This increased refractoriness is believed to be due to the develop- 
ment and segregation of refractory aluminous silicates such as mullite. 

(3) The refractory condition seems to be developed from the kaolinite 
in the body and independently of other aluminous silicates such as 
feldspar or porphyry. 

(4) Feldspar and possibly other aluminous minerals (porphyry) due 
to the relatively low alumina and high silica content do not in them- 
selves develop a refractory mineral such as mullite. Instead, they dis- 
solve such minerals developing from the high alumina minerals-in the 
mixture, and thus prevent freezing. 

(5) Freezing appears to be a function of the ratio of the feldspathic 
material to the other aluminous minerals in the mixture and not to the 
constitution of any one mineral. 


StanpaRD Pyrometric Cone Co. 
Cotumeavs, 
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A TEST FOR THE ADHESIVENESS OF VITREOUS 
ENAMELS TO METAL! 


By W. N. Harrison anv G. T. THALER 


ABSTRACT 

A method of testing the adhesiveness of vitreous enamels to metal is developed. The 
test specimens are prepared by clamping together two strips of enameled metal while 
they are still in the furnace and allowing them to cool slowly in another furnace from a 
temperature of 500°C. The test consists of determining the force necessary to pull the 
two metal pieces apart when treated as a continuous strip of metal under tensile stress. 
As a source of additional data in analyzing results, an estimate is made of the percentage 
of contact area on each specimen within which failure occurred in the bond. The 
adhesiveness of an enamel containing cobalt, manganese, and nickel oxides is compared 
with the enamel minus these oxides. The cobalt enamel gave a much stronger bond than 
the cobaltless enamel, a result which is in agreement with industrial experience. The 
degree of reproducibility is sufficient to permit positive distinction between conditions 
of adhesiveness which differ considerably. 


Introduction 


The adhesion of vitreous enamels to metal, especially iron and steel, 
is a subject which is of great importance to enamelers and has oc- 
casioned considerable discussion. Various theories have been advanced 
as to the mechanism by which the bond between the enamel and the 
metal is formed. It has been shown by Danielson and Souder? that the 
character of the surface of the metal affects fishscaling, and they believe 
this result is due to its effect on the strength of the interfacial bond. 
Cooke’ found that when the iron had no opportunity to acquire a film 
of oxide during or before the firing of the enamel, there was little if any 
adherence. 

It has long been recognized that the presence of cobalt in the enamel 
coating which is in contact with the iron or steel base is conducive to 
increased strength of the bond. The use of cobalt has one disadvantage, 
however, for since it darkens the enamel containing it, the production 
of a white enamel finish is more difficult and expensive. For this reason 
attempts have been made to apply a white or light-colored first coat 
without undue sacrifice of adhesiveness due to the absence of cobalt. 

To judge whether any enamel or process of application which may be 
developed is satisfactory, it is necessary to employ a quantitative means 
of comparing the degrees of adhesiveness obtained under various condi- 
tions. A number of tests of enamelware, which give valuable data 
concerning various properties of the articles tested, have been described 


1 Publication approved by the Director of the Bureau of Standards of the U. S. 
Department of Commerce. Received May 26, 1928. 

* R. R. Danielson and W. H. Souder, ‘‘Causes and Control of Fishscaling of Enamels 
for Sheet Iron and Steel,”” Jour. Amer. Ceram. Soc., 4 [8] 620 (1921). 

*R. D. Cooke, ‘The Effect of Furnace Atmosphere on the Firing of Enamel,” 
Jour. Amer. Ceram. Soc., 7 [4], 277 (1924). 
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in the literature.‘ While the results obtained with several of these are 
doubtless dependent to a considerable extent upon the strength of the 
enamel-metal bond, they are also generally influenced by other factors, 
such as tensile and compressive strengths and elastic properties of the 
enamels. In the present work an attempt was made to develop a test 
which would furnish a satisfactory basis for determining the strength 
of an enamel-metal bond, at least to the extent of indicating the speci- 
mens in which this strength lies below an acceptable value. 


Description of Test 

Composite specimens are prepared by clamping together two strips 
of enameled metal while they 
are still in the furnace and 
the enamel fused, and allow- 
ing them to cool slowly in 
another furnace from a tem- 
perature of 500°C (about 
930°F). The test consists of 
determining the force neces- 
sary to pull the two metal 
pieces apart, when treated 
4 as a continuous strip of metal 

Fic. 1.—Partly loaded jig, used in regulating under tensile stress. The 
application of enamel slip. B is a sheet-metal jndividual strips of metal 
base; M, a mask, and S, specimens. Other measure 1 by 3 inches, with 
markings are explained in the text. 11/,-inch Role. 3/, 
inch from one end (see Figs. 1 and 4). Fourteen-gage metal is used 
since thinner metal was found to be not substantial enough. 
An enamel coating is applied to each specimen 
over an area extending for a distance of 1'/s 
inches from the undrilled end. The application of the enamel is regu- 
lated with the aid of a sheet-metal jig, shown in Fig. 1. Five specimens 
are placed side by side on the base (B) with their ends flush against 
flange (a). Over these are placed five additional specimens with the 
drilled ends extending slightly over the border (c). The mask (M) is then 
placed over the second set of specimens and its flanges (d) and (e) 


Application of Enamel 


* Among these tests are the ones described in the following articles: (1) E, Orton, 
Jr., ‘‘Testing of Enameled Sheet Steel Wares,’’ Trans. Amer. Ceram. Soc., 11, 320 (1909). 
(2) R. D. Landrum, ‘‘A Comparison of Ten White Enamels for Sheet Steel,’’ Trans. 
Amer. Ceram. Soc., 14, 489-(1912). (3) R. R. Danielson and B. T. Sweely, ‘‘Relations 
between Compositions and Properties of Enamels for Sheet Steel,’’ Jour. Amer. Ceram. 
Soc., 6 [10], 1011 (1923). (4) R. R. Danielson and W. C. Lindemann, ‘‘A Method for 
Testing the Cross-Bending Strength of Enamels,’’ Jour. Amer. Ceram. Soc., 8 [12], 795 
(1925). 
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pressed firmly against the sides of the base (B). This adjustment of 
the mask into position causes the top layer of specimens to be slightly 
moved, so that instead of extending somewhat beyond the border (c), 
they are flush with it. Thus, when adjusted, each specimen is exposed 
over a distance of 1'/, inches from its undrilled end. The base, bearing 
the ten specimens, is then weighed without the mask to 0.1 gram. 
With the mask in place again, all ten specimens are sprayed with slip 
as a single piece, and any given weight of slip can be applied, the mask 
always being removed before a weighing is made. 

It is not feasible to prepare the composite specimens by 
clamping the two metal strips together while the enamel 
slip is still wet, and firing — 
them while clamped together. 
Under such conditions the 
gas evolved during the firing 
process has but little means 
of escape and therefore rid- 1G. 2.—Special rack holding specimens ready 
dles the enamel with bubbles. for firing. 

Hence the metal strips have to be supported during the firing period 
in such a relative position that they can be clamped together in the 
furnace as soon as the enamel has matured. The desired position is 
obtained by the use of a specially designed rack, shown at close range in 
Fig. 2, and in different views in Figs. 3 and 4. This rack holds one strip 
of metal above the other with a slight clearance between them. Sup- 
porting rods screwed in at the middle and near each end of the rack, 
and bars which are fixed in place by heavy pins, are located so that when 
the specimens are in contact at these points they are in line and have 
just one inch overlap. 

The rack is constructed from two bars of a heat-resisting alloy, 
machined to the desired shape, and bound permanently together by 
the chromel cleats of square cross-section visible in Fig. 2 as the three 
supports or legs. 

For placing the strips on the firing rack there is provided a holder 
made from a continuous piece of strap-iron, bent into a long U-shape, 
as shown in Fig. 4. 


Firing Rack 


As soon as the specimens have undergone the desired 
firing treatment, they are clamped together by 
means of specially designed tongs. Figure 3 shows these tongs in 
position ready for clamping the metal strips together, and Fig. 4 shows 
a different view of them. They are made of '/s- by 1-inch strap-iron. 
The overall length is 24 inches, of which the handles take up 19 inches. 
Iron plates one inch square are welded on for jaws, and to them by 
means of countersunk wires, are secured insulating blocks of transite, 


Clamping Tongs 
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3/1, inch thick, which minimize the shock of a cold material coming 
against the hot specimens. 

It is important that the insulating blocks be adjusted so that a 
uniform pressure is exerted over their entire area when used. This 
effect is secured by placing the blocks in a bedding of zinc oxide and 
sodium silicate, closing the tongs on the specimen and heating it to a 
temperature of about 400°C (approximately 750°F). The wires are 
then made fast and the insulation blocks thus securely fixed in the prop- 
er relative positions. 

Guides, which are placed at both ends of the tongs, prevent any shear- 
ing movement while the metal strips are being clamped together. In 
this operation, when the jaws of the tongs are just closed on the speci- 


Fic. 3.—Tongs in position for clamping together two enameled metal strips to form a 
composite specimen. 


men, the handles lack 1'/2 inches of meeting. Forcing them to meet 
exerts approximately 40 pounds pressure on the specimen and requires 
about 10 pounds at the handles. By always flexing the handles until 
they meet, the same pressure can be repeated. 
Annealing Treatment As soon as the specimens are clamped together, 
they are placed in an annealing furnace at a 
temperature of 500°C (about '930°F), and rested on edge, so that the 
two metal strips remain in good alignment. When the firing of a set of 
specimens has been completed, they are allowed to cool naturally with 
the annealing furnace. 

Unless the specimens are annealed, a partial failure or weakening of 
the bond, which vitiates the test results, sometimes occurs on cooling. 
A comparatively smail difference in temperature between the two 
metal strips, such as might occur in uncontrolled cooling, could readily 
set up strains which might produce this effect. The question of differ- 
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ential expansion between the enamel and the metal appeared from the 
outset to embody one of the principal obstacles to the successful 
operation of this method, and remains perhaps one of the greatest 
sources of error. The annealing treatment, however, also tends to 
relieve strains arising from this source and it appears to be in general 
an advisable if not a necessary part of the procedure. 
Testing the The specimens are tested in the same way as a 
Finished Specimens continuous metal strip of which the tensile 
strength is sought. Any machine which is suit- 
able for determining tensile strengths up to 2000 pounds can be used. 
Specimens are secured in position for test by slipping bolts through the 
holes, and universal joints are used to assure good alignment, which 


Fic. 4.—Special rack (top view), drilled metal strips, holder for placing latter on rack, 
and tongs for clamping them together. 


precaution is very important. Also, before testing, the metal strips 
are slightly bent adjacent to the overlapped portion, so that the two 
ends of the specimen are in line, as shown in Fig. 5. This is done because 
the application of the load tended of itself to bend the specimens to this 
shape, and the stresses thus set up were often sufficient to cause partial 
failure, leaving the ultimate load to be held by only a portion of the 
original contact area. 

In bending the metal strips, special care is exercised not to crack the 
enamel. The overlapped portion of each specimen is placed in the jaws 
of a vise with a padding of leather, so that adjustment is made for any 
irregularity in shape, and the vise is closed to hold the specimen quite 
firmly while the metal is being bent. 
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Results 


The failure of a specimen under test is the result of a highly complex 
and unknown combination of shearing and tensile stresses. The strain 
in the metal itself, which progresses as the load is increased, changes 
the ratio and distribution of the two types of stress in the enamel. 
While a detailed knowledge of the stresses involved would be interesting 
and desirable, the ultimate value of the test can be judged by the 
definiteness with which, by means of it, distinction can be made 
between satisfactory and unsatisfactory conditions of adhesion. The 
values given in Table I represent the results obtained in seven consecu- 
tive tests with a standard cobalt ground coat, and with the same enamel 
minus the cobalt, manganese, and nickel oxides. The data in this 
table indicate that the omission of the cobalt, manganese, and nickel 
oxides greatly reduced the adhesiveness of the enamel. Since this re- 
sult is in agreement with the findings of long practical experience in 
the industry, there is reason to believe that the data obtained by means 
of the test have practical significance. 


TABLE I 


Values Obtained in Seven Consecutive Tests with a Standard Cobalt Ground Coat, 
and with the Same Enamel Minus the Cobalt, Manganese, and Nickel Oxides 


Enamel containing cobalt, manganese, Same enamel minus the cobalt, 
and nickel oxides manganese, and nickel oxides 
Test no. Load at failure Failure in bond Load at failure Failure in bond 

(Ibs.) (%) (Ibs.) (%) 

1 910 60 470 100 
2 830 75 490 100 
3 880 25 410 100 
4 1000 80 320 100 
5 1010 85 320 100 
6 950 60 430 100 
7 830 25 450 100 
Av 916 59 413 100 


Failure occurs either in the enamel-metal bond, in 
the enamel itself, or frequently partly in one and 
partly in the other. Where failure occurs in the bond, the metal is left 
clean and bright. It is especially important when the test value is 
low to take into consideration whether the failure occurs in the bond or 
in the enamel. If it is entirely in the bond, a poor adhesiveness is 
indicated. If entirely in the enamel, one of two possible conditions may 
have been responsible. Either the enamel is weak or the annealing has 
not been carried out in such a way as sufficiently to inhibit prestraining 
it. The annealing treatment described above has been helpful in re- 
ducing the percentage of low test values from this source. When the 
load necessary to cause failure is high, it is not as important to locate 
where the failure occurs, since the weakest point may then be suffi- 
ciently strong. 


Analyzing Results 
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As a source of additional data in analyzing 
results, an estimate is made of the percentage 
of contact area on each specimen within which 
failure occurred in the bond. If the whole area of contact is left bright 
on one strip while no bright metal is exposed on the other, then failure 
occurred 100% in the bond. If 60% of the enamel sticks to one piece 
and 40% to the other, then on the 
former piece 40% of the contact area __ 
exhibits bright metal and on the lat- 
ter 60%, failure in this case also 
occurring 100% in the bond. If, 

however, there is bright metal exposed over 30% of the area on one 
strip and 20% on the other, the failure then occurred 50% in the bond 
and 50% in the enamel itself. With this type of failure, the bright areas 
on the opposite pieces do not overlap. 

Use can be made of these estimates in several ways. When an ex- 
ceptionally low test value is accompanied by a correspondingly small 
percentage of failure in the bond, the test value can be logically re- 
jected, since adhesiveness is the property primarily under test. Fur- 
thermore, for enamels of good adhesiveness, a fairly definite relation 
usually exists between the test values and the percentages of failure in 
the bond, the two increasing 


Recording Character 
of Failure 


Fic. 5.—Composite specimen in its 
final shape before testing. 


Ss | | | 4 |] together. This relation is ex- 
hibited by the values for the 
6 cobalt enamel shown in 
ar Table I. The two specimens 
54 , failing 25% in the bond 
averaged 855 pounds at fail- 
@ 2 | ure, the two failing 60% in 
2! the bond averaged 935 


(234567 8 9 i213 14 pounds, and the two failing 
HUNDREDS OF POUNDS TO CAUSE FAILURE 80 and 85% respectively in 
Fic. 6.—Illustrating frequency distribution the bond averaged 1005 
of test values obtained with two groups of pounds at failure. An irregu- 
specimens prepared under different conditions. larity occurred in the case 


In the weak group one failed at a load between 


o7 
100 and 150 lbs., two between 150 and 200, etc. of the specimens failing 75% 


in the bond at a load of 830 
pounds. Such irregularities are not uncommon in this type of work, 
yet the general trend is fairly consistent. If the maximum loads cor- 
respond to failures occurring less than 100° in the bond, then from the 
general trend it can be reasoned with considerable confidence that a 
failure entirely in the bond would require a still greater load. Thus in 
the case of the cobalt ground coat results in Table I, it can be estimated 
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that the average force required to detach one full square inch of enamel 
from the metal, under the conditions of test, is actually in excess of 
1000 pounds, although the values on which this deduction is based 
average only 916 pounds. 


Interpretation of Test Values 


As in most cases of measuring the force necessary to cause failure of a 
ceramic material, it is difficult to reproduce the results with a high 
degree of accuracy. To obtain trustworthy conclusions in spite of this 
condition, it is necessary to use a relatively large number of check 
specimens. The greater the difference between the degree of adhesive- 
ness obtained under two different sets of conditions, the smaller the 
number of specimens needed to indicate that difference definitely. 
In preliminary tests of a large number of different conditions, a few 
specimens (about five or six), made under each condition, are probably 
sufficient to warrant an initial rejection of those which are obviously 
unsuitable. For closer study of the comparatively few conditions which 
give the most promise, the number of specimens representing each one 
should be increased to 20 or 25, and for exhaustive study to at least 100. 

With data from 25 duplicate tests a sparing use of statistical methods 
may be made, and with 100 tests a somewhat more extensive use of 
such methods is permissible. An example of the application of a 
statistical concept is given in Fig. 6, which is constructed from actual 
data, and illustrates the different degrees of adhesiveness obtained 
under two different sets of conditions. This figure shows that, in the 
group of weak specimens, one failed at a load between 100 and 150 
pounds, two between 150 and 200 pounds, five between 250 and 300 
pounds, and so on. In this case the so-called frequency distribution 
curve, or histogram, assumed a shape which was surprisingly typical 
of statistical data, in view of the small number of specimens used. The 
irregular curve representing the stronger specimens is more nearly 
typical of the results usually obtained in this work when twenty-five 
fewer specimens are used. Although more complete data than those 
given in Fig. 6 would be required for a full statistical study, it is never- 
theless instructive to arrange the data in this way. For instance, the 
two specimens failing between 850 and 900 pounds seem somewhat 
isolated from the others in the stronger group of Fig. 6, and this fact 
lends favor to the point of view that these two results should be excluded 
on account of the low percentage of failure-in the bond (5% and none 


5 The use of statistical methods was brought to the special attention of ceramic 
workers by A. E. R. Westman, whose paper, ‘‘Statistical Methods in Ceramic Research,” 
was published in Jour. Amer. Ceram. Soc., 10 [3], 133 (1927). 


| 
| 


ADHESIVENESS OF VITREOUS ENAMELS TO METAL Sil 


respectively). The remaining test values, corresponding to an average 
of 46% failure in the bond, should then be more accurately indicative 
of the true adhesiveness. 


Conclusion 


As compared to accurately reproducible determinations, this is a 
relatively crude method of test, but as compared to other mechanical 
tests for enamelware it gives fairly consistent results. In general the 
test appears sufficiently promising so that it will be used in a proposed 
study of the adhesiveness developed under different conditions in 
applying light-colored first coat enamels to sheet iron. The degree of 
reproducibility, as indicated in Fig. 6, is sufficient to permit of positive 
distinction between conditions of adhesiveness which differ considerably. 
The practical significance of the results is indicated by their agreement, 
in the case of a cobalt versus a cobaltless enamel, with the industrial 
experience of many years. 
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THE PETROGRAPHIC MICROSCOPE AS AN INSTRUMENT 
FOR THE GLASS TECHNOLOGIST! 


By Herpert INsLey 


ABSTRACT 

The value of the petrographic microscope to the glass technologist in identifying 

crystalline defects in glass and impurities in raw materials is pointed out. The behavior 

of light in passing through crystalline materials and methods of manipulation of the 

petrographic microscope in the identification of crystalline compounds in glass and 
glassmaking materials are described briefly. 


Introduction 


The polarizing microscope was first designed as a tool for the geolo- 
gist in the study of crystalline rocks and is consequently often called 
the petrographic microscope. Although the petrographic microscope 
is being widely used in fields of research very different from that of 
geology, it has not yet been introduced to any extent into glass tech- 
nology. It is the purpose of the present paper to point out the useful- 
ness of the petrographic microscope in this field, to describe briefly 
the optical properties of crystals, and to give brief but practical methods 
of measuring optical properties and identifying. crystalline compounds 
in the raw materials and finished products of the glass factory. The 
petrographic microscope is principally useful in measuring the optical 


properties of solid, usually crystalline, bodies although it is also helpful 


in delineating microscopic structures. Crystals of the same pure chemi- 
cal compound, formed under the same conditions, have identical optical 
properties. In crystals of the cubic or isometric system and in solid 
amorphous or glassy materials the optical properties determinable by 
the microscope are simple. They do not vary with direction and the 
only characteristic ones are color and index of refraction. In crystals 
of lower symmetry belonging to the tetragonal, hexagonal, ortho- 
rhombic, monoclinic, and triclinic systems the optical properties are 
more complex. Such crystals have either three or two principal indices 
of refraction instead of one, and light entering is polarized in two mu- 
tually perpendicular directions. In crystals of constant chemical com- 
position these directions of polarization bear constant relations to the 
crystallographic axes. By means of the petrographic microscope it is 
possible to measure not only the principal indices of refraction but also 
the angular relations between the directions in which these are mea- 
sured and the principal crystallographic directions. Those anisotropic 
crystals which are strongly colored also exhibit different colors in 
different directions and these may sometimes be determined. There 


1 Publication approved by the Director of the Bur. Stand., U. S. Dept. Commerce. 
Received July 30, 1928. 
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are other optical phenomena of anisotropic crystals the characteristics 
of which are solely dependent upon the values of the indices of refrac- 
tion. The measurement of these is an independent check upon the 
indices of refraction. 

It is exceedingly rare that two crystalline compounds of different 
compositions possess indices of refraction which are the same within 
the limits of error of measurement with the microscope and have the 
same angular relations between major crystallographic and optical 
directions. If optical properties have once been accurately determined 
on a pure crystalline substance of known chemical composition, crystals 
of this substance can be identified at any future time by optical prop- 
erties alone. 

The usefulness of the petrographic microscope is much more 
limited in the identification of amorphous, glassy substances than in 
the identification of crystalline materials. Glasses have only one micro- 
scopically determinable optical property, a single index of refraction, 
which varies continuously with changing composition. Glasses of 
widely different composition overlap in index of refraction and glasses 
can, therefore, be identified optically only when they are simple in 
composition and lie within narrowly restricted ranges of composition. 

Before presenting briefly a few of the more important optical de- 
terminations, it may be well to review in a few words some of the physi- 
cal properties of crystals. 

Crystals are bodies which are bounded by plane surfaces and which 
have their constituent parts arranged in a regular manner. A body 
may have this regular internal arrangement without having the exter- 
nal plane bounding surfaces. It is then said to have crystalline struc- 
ture. The absence of the plane surfaces does not, however, affect the 
optical properties measurable with the petrographic microscope. 

The bounding planes or faces of crystals are not haphazard in ar- 
rangement but are located symmetrically. All crystals can be classified 
on the basis of symmetry into six groups or systems. To facilitate the 
classification and description of crystals imaginary lines are passed 
through them called crystallographic axes or axes of reference. These 
lines are either axes of symmetry or, in systems possessing less than 
three axes of symmetry, are parallel to lines of intersection of common 
and prominent faces. 

The six systems and the arrangement of their crystallographic axes 
are shown in the following table: 

Crystallographic Axes Example 


Isometric 3 perpendicular axes of equal length {Fluorspar 
\Sodium chloride 


Tetragonal 3 perpendicular axes, 2 equal in length, one of ‘Race 
different length Rutile 
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Crystallographic Axes Exam ple 
Hexagonal 4 axes, 3 in a single plane, of equal length, at 120° 
to each other, the fourth of different length and tose 
perpendicular to the plane of the other three ; 
Orthorhombic 3 perpendicular axes of unequal length {And hasit » 
Monoclinic 3 axes of unequal length, 2 inclined with respect ‘ine 
to each other but each perpendicular to the Cryolite 
third 
Triclinic 3 axes of unequal length, no two of which are per- {Cyanite 


pendicular 


The disposition and comparative lengths of the crystallographic 
axes in the different systems suggest a further division into three groups: 


(1) A group containing the isometric system alone. 
(2) A group of the hexagonal and tetragonal systems. 
(3) A group of the orthorhombic, monoclinic, and triclinic systems. 


In polarized light crystals of these three groups show markedly different 
optical properties. The classification with the names given to each group 
indicating their different optical behavior is given in the following table. 


Isotropic Isometric 


» {Tetragonal 
Uniaxial 


Anisotropic {Orthorhombic 
Biaxial {Monoclinic 
| THelinic 

An isotropic substance is one which transmits light in all directions 
with equal velocity and therefore has but one index of refraction. 
Gases, most liquids, unstrained glasses, and crystalline solids belonging 
to the isometric system are isotropic. Crystalline solids belonging to 
the other systems are anisotropic; that is, they transmit light with 
different velocities in different directions and therefore have different 
indices of refraction in these directions. 


Optical Properties of Anisotropic Crystals 

For the purpose of this discussion light may be considered as a form 
of energy consisting of a vibratory motion. In general the direction of 
vibration is perpendicular to the direction of propagation of the light. 
Plane polarized light consists of vibrations in a single plane, a plane 
which includes the direction of propagation of the ray and the direction 
of vibration. In reading the following discussion care must be taken 
not to confuse the direction of propagation with the direction of 
vibration. 

Light entering an anisotropic medium behaves quite differently 
from light entering an isotropic medium. In general a ray of light 


| 
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entering an anisotropic crystal is broken up into two polarized rays, 
the vibration planes of which are at right angles. The two rays have 
different velocities and consequently different indices of refraction. 
In crystals of the tetragonal and hexagonal system there is one and only 
one direction along which rays may travel without being resolved into 
a pair of plane polarized rays. This direction is known as the “optic 
axis” of the crystal, and crystals of the hexa- 
gonal and tetragonal systems are therefore 
called “uniaxial.’”’ In crystals of the ortho- 
thombic, monoclinic, and triclinic systems 
there are two such directions and crystals of 
these systems are said to be “biaxial.” 
The optic axis in uniaxial 
crystals coincides in direc- 
tion with the unique crystallographic axis (the c 
axis). Light entering the crystal in any other 
direction is resolved into two plane polarized 
rays with different velocities and with different 
indices of refraction. 

If a small object is viewed through the two 
plane parallel surfaces of a cleavage piece of 


Uniaxial Crystals 


calcite, the line of vision being normal to the 
surfaces, two images are seen. When the calcite 
is rotated with the line of vision as the axis of 
rotation, one of the images remains stationary 
while the other revolves about it. The ray of 
light which produces the stationary image is 
called the ordinary ray since it obeys the ordi- 
nary laws of refraction for isotropic, homo- 
geneous media. The image produced by the 
other ray is refracted although the light has 


Fic. 1.—The index ellip- 
soid (optical indicatrix) 
for a uniaxial crystal. The 
figure is an ellipsoid of 
revolution. The length of 
any straight line drawn 
from the center to the sur- 
face is proportional to the 
index of refraction for a 
ray having the line as its 


passed through the calcite normal to the plane Se 


parallel surfaces. The ray producing this image is consequently known 
as the extraordinary ray. 

The relation of indices of refraction in different directions in a 
uniaxial crystal can be illustrated by Fig. 1, which represents an ellip- 
soid of revolution in which the axis of revolution is the line, EE’. 
The intersection of the plane, OAO’; with the figure is a circle. The 
maximum and minimum indices of refraction of the uniaxial crystal 
under consideration are represented by the semi-axes, EP and OP, 
respectively. The difference between the indices of refraction is much 
exaggerated in Fig: 1 as well as in Fig. 2 in order that elliptical sections 
may not be confused with circular sections. 
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The extraordinary ray propagated in the direction OP has the 
vibration direction EP perpendicular to the direction of propagation, 
and the index of refraction for that ray is equal to the length, EP. 
The ordinary ray traveling in the direction OP has the vibration direc- 
tion PA (also perpendicular to the direction of propagation). and the 
index of refraction for the ordinary ray is equal to the length of PA. 
The plane of vibration for this ray, OA P, is perpendicular to the plane 
of vibration for the extraordinary ray traveling in the same direction. 
The velocities of the rays are inversely proportional to the indices 
of refraction; consequently the ordinary ray traveling in the direction 
OP has a greater velocity than the extraordinary ray traveling in the 
same direction. For any random direction of propagation in the crystal 
such as BP the ordinary ray has the same index of refraction as did 
the ordinary ray traveling in the direction OP and its vibrations lie 
in the same basal plane, OAO’. The extraordinary ray traveling in 
the direction BP, however, vibrates in the plane BPD and in the 
direction PD, perpendicular to the direction of propagation.? The 
value of the index of refraction of the extraordinary ray in this direction 
is equal to the length PD. 

When the direction of propagation is the line, EP, the vibration 
directions of both the extraordinary and ordinary rays lie in the plane 
OAO’, the indices of refraction of both are equal since they are radii 
of the circle with the center P and consequently the velocities of both 
rays are equal. The direction EP is thus a direction of no double re- 
fraction and is unique since in any other direction the extraordinary 
and ordinary rays have different velocities and different indices’ of 
refraction. The direction EP is called the “optic axis.” 

The index of refraction and velocity of the ordinary ray in a uni- 
axial crystal remain the same no matter what the direction of the ray, 
but the index of refraction and velocity of the extraordinary ray vary 
with the direction of propagation. The index of refraction of the extra- 
ordinary ray differs most from that of the ordinary ray when the direc- 
tion of propagation is perpendicular to the optic axis. 

Figure 1 shows the relation of the indices of refraction of a uniaxial 
crystal in which e, the index of refraction of the extraordinary ray is 
always greater than w, the index of refraction of the ordinary ray. 
Crystals of this class are said to be positive and the figure representing 
their indices of refraction (the index ellipsoid) is a prolate spheroid. 


2 It is probable that the extraordinary vibration direction of such a ray is actually 
parallel to the tangent to the ellipse at the point B, but except in crystals where the 
difference in the values of the indices of refraction is extraordinarily great, the deviation 
of the actual vibration direction from the direction PD is slight. 


~ 
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There is another class of crystals in which ¢€ is always less than w. The 
index ellipsoid for these crystals is an oblate spheroid and the crystals 
are called negative. 

For any crystalline compound which is optically uniaxial the w 
index of refraction, of course, remains constant and € varies from a value 
equal to that of w to a maximum in positive crystals or to a minimum 
in negative crystals. The value of ¢ always given in tables of optical 
properties of crystalline materials is the one furthest from w. The 
double refraction of a uniaxial crystal is the 
numerical difference between w and e. 

Quartz, a positive uniaxial crystal, has the 
following optical constants for sodium light: 
w=1.544, €=1.553, double refraction =0.009. 
Calcite, a negative uniaxial crystal, has 
w=1.658, €=1.486, double refraction =0.172. 
The petrographic microscope affords a means 
of measuring these constants and also other 
optical properties which are an indirect measure 
of the relative indices of refraction. 

The indices of refraction and 
vibration directions of bi- 
axial crystals can be shown by means of a 
triaxial ellipsoid (Fig. 2) instead of an ellipsoid 
of revolution. The axes of a triaxial ellipsoid bis re 

: Fic. 2.—The index ellip- 
are at right angles and of unequal lengths and ig (optical indicatrix) for 
planes passed through them intersect the a biaxial crystal. The 
figure in ellipses. Instead of having two _ figure isa triaxial ellipsoid. 
principal indices of refraction, biaxial crystals The length of any straight 
have three which are called a, 8, and y and Ene Grawe from the ernie 
: 3 to the surface is propor- 
are represented in the figure by the lengths tional to the index of re- 
of the semi-axes OA, OB, and OC. A ray of fraction for a ray having 
light entering a biaxial crystal behaves like a_ the line as its vibration 
ray entering a uniaxial crystal; it is broken up ‘tection. 
into two plane polarized rays with vibration planes at right angles. 
In biaxial crystals the two resulting rays are not called ordinary and 
extraordinary as in uniaxial crystals, since both rays behave in general 
like extraordinary rays. 

Of the pair of rays traveling in the direction AO (in Fig. 2) one has 
the vibration direction OC, the index of refraction y, and the velocity 
is proportional to 1/y. The other ray has the vibration direction OB, 
the index of refraction 8, and the velocity is proportional to 1/8. Of 
the pair of rays traveling in the direction OB, one has the vibration 
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direction OC and the index of refraction y and the other has the vibra- 
tion direction OA and the index of refraction a. Of the pair of rays 
propagated in the direction OC one has the vibration direction OA 
and the index a, the other the vibration direction OB and the index 8. 
Of any pair of rays traveling in a random direction in the plane AOB 
one has a constant vibration direction OC and a constant index of 
refraction y, the other has a vibration direction varying from OA to 
OB and an index of refraction varying from a to 8 depending upon the 
direction of propagation of the ray. In the plane BOC one of the rays 
in a random pair has the constant vibration direction OA and the 
constant index of refraction a; the other has a vibration direction vary- 
ing from OB to OC and an index of refraction varying from 8 to y 
depending upon the direction of propagation. The constant vibration 
direction is OB and the constant index is 8 for random rays traveling 
in the plane AOC. Rays traveling in that plane and having their 
vibrations also in that plane vary in vibration direction from OA to 
OC and in index from a to y. It is evident that there will be one direc- 
tion of propagation in the plane AOC along which both rays will have 
the same index since the index of the ray vibrating perpendicular to 
the plane is always 6 and the index of the ray vibrating in the plane 
AOC may vary from a@ to y, 8 being an intermediate value. Since the 
indices of both rays of this pair will then be the same, the velocities 
will be the same and the rays will be indistinguishable. Such a direction 
in a biaxial crystal is equivalent to the optic axis in a uniaxial crystal. 
There are evidently two such directions in biaxial crystals, both of 
which are in the plane AOC and which make equal angles with OC. 
The optic axes are represented in Fig. 2 by the lines MM’ and NN’ 
which are normal to the circular sections BP B’ and BRB’ respectively. 
There are only two such circular sections in a triaxial ellipsoid. The 
angle between the two optic axes (called the optic axial angle or the 
optic angle and often designated by 2V) depends upon the numerical 
relation of 8 to a and y. If y is the acute bisectrix, 7.e., the bisector of 
the acute angle between the two optic axes, the crystal is positive. If 
a is the acute bisectrix, the crystal is negative. The double refraction 
is the numerical difference between y and a. Uniaxial crystals may be 
considered as a special case of biaxial crystals in which the semi-axis 
B is equal to either a or 7; if equal to y the crystal is negative;-.if equal 
to a the crystal is positive. 


The Petrographic Microscope 
A brief description of the petrographic microscope and suitable 
methods for its use in determining the crystalline substances in glass 
and in batch raw materials are given in the following pages, but it is 
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obvious that extensive descriptions are out of place in a paper of this 
scope.® 
The polarizing prism, called a nicol prism, with 
which the petrographic microscope is equipped, 
transmits light vibrating in a single plane only 
(plane polarized light). The petrographic microscope is supplied with 
two of these prisms, one below the condenser system and one between 
the objective and the eye. The upper nicol (the analyzer) is made so 
as to be readily withdrawn from the axis of the microscope while the 
lower nicol (the polarizer) is more or less permanently fixed. The vibra- 
tion planes of the two nicols are perpendicular to each other for the 
usual observations and determinations. With the polarizer alone, the 
field appears ordinarily illuminated. With the analyzer inserted, 
however, the field should be dark. In order that the microscope may 
be used satisfactorily it is necessary to determine: (1) that the vibra- 
tion directions of the polarizer and analyzer are perpendicular and (2) 
that the vibration directions of the nicols are parallel to the cross-hairs 
of the eyepiece. These adjustments are described in detail by Johann- 
sen‘ and by Winchell.5 

With grains of glass, isometric crystals, or other isotropic materials 
on the stage, the field is dark as if no object were present. With an 
anisotropic substance, however, light is usually transmitted under 
these conditions. If the anisotropic material is a single crystal or a 
piece of a single crystal, rotation of the stage through 360° will bring 
the specimen to four positions of extinction or positions of darkness. 
These positions of extinction occur at intervals of 90° during rotation. 
As the stage is rotated the intensity of light from the specimen increases 
from zero at extinction to a maximum at a position 45° from extinction 
and then decreases to zero at the next position of extinction. The color 
of the light from the anisotropic crystalline specimen is an interference 
color and is not affected by the position of rotation of the stage. In- 


Observations with 
Crossed Nicols 


* For those who intend using the petrographic microscope the following books are 
recommended: 

The Optical Properties of Crystals, by P. Groth, translated by B. H. Jackson, 1910; 
John Wiley and Sons, N. Y. 

Elements of Optical Mineralogy, by N. H.and A. N. Winchell, 2d ed., Part I (1922); 
John Wiley and Sons, N. Y. 

Manual of Petrographic Methods, by Albert Johannsen, 2d ed. (1918); McGraw- 
Hill Book Co., N. Y. 

Unfortunately, all the books mentioned above are intended primarily for the geologist 
and petrologist. No books on microscopic methods written primarily for the glass and 
ceramic technologist have yet been published. 

* Manual of Petrographic Methods, 2d ed., pp. 229, 231. 

5 Elements of Optical Mineralogy, Part I, 2d ed., pp. 120—21. 
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terference colors are produced by the partial interference of vibrations 
of light in different phases and must not be confused with colors ob- 
tained by transmission of ordinary white light. 

Extinction during rotation marks the position where the vibration 
directions of the rays passing through the crystal are parallel to the 
vibration planes of the nicols. In all other positions the rays with vibra- 
tion directions imposed by the polarizer are split into pairs of rays upon 
reaching the crystal grain. Each member of a pair vibrates in a plane 
perpendicular to the vibration plane of the other, the vibration direc- 
tions depending upon the orientation of the crystal. Each member of 
a pair of rays upon reaching the analyzer is again resolved into two 
components of which one vibrates parallel to and one perpendicular to 
the vibration direction of the analyzer. Those components with vibra- 
tions perpendicular to the vibration direction of the analyzer are thrown 
out of the field while those with parallel vibrations pass through the 
analyzer and produce interference colors. The interference color is an 
expression of the phase difference acquired upon passage of the light 
through the crystal. Since every ray reaching the crystal is split into 
two rays with different vibration directions, different indices of refrac- 
tion and therefore different velocities, one of the rays gets “out of 
pace” with the other member of the pair. The amount of this differ- 
ence is expressed as phase difference. It is at once apparent that phase 
difference is a direct function of thickness of the crystal grain or section. 
Phase difference not only depends upon thickness but upon orientation 
of the crystal. Rays passing through a crystal parallel to the optic 
axis acquire no phase difference since the indices of all rays passing in 
that direction are equal. Rays passing through a uniaxial crystal per- 
pendicular to the optic axis acquire a phase difference that is greater 
(for the same thickness) than for any other orientation in the crystal. 
The series of interference colors produced by increasing the phase dif- 
ference can be seen by observing the quartz wedge (supplied with the 
microscope) between crossed nicols with its principal vibration direc- 
tions at 45° to the nicol vibration directions. 

Measurement of phase difference can be made by compensating 
the unknown interference color by a known interference color. If a 
thin section of a crystal is placed upon the stage and rotated so that 
its vibration directions are at approximately 45° to the nicol directions 
and a quartz wedge is placed over the section also in the 45° position, 
the phase differences of the two are added. If corresponding vibration 
directions are parallel, that is, if the high index vibration direction of 
the wedge is parallel to the high index vibration direction of the sec- 
tion, the addition will be positive and the interference colors will 
increase in the scale. If corresponding directions are perpendicular, 
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F1G. 3.—Autochrome photomicrograph (X110) of anthophyllite fibres between 
crossed nicols and with sensitive tint (first order red, gypsum) plate. The char- 
acter of elongation of the fibres is positive and the gamma vibration direction of 
the tint plate is NW to SE. 
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the addition will be negative and the interference colors will decrease 
in the scale. In the latter case there will be some thickness of the 
wedge which will afford a phase difference sufficient to compensate the 
phase difference of the section and darkness will result. If the wedge is 
graduated to indicate phase difference (usually measured in milli- 
microns) the phase difference in the unknown section can be read off 
directly. 

This method of increasing the phase difference by superposing over 
an unknown anisotropic crystal another anisotropic crystal whose 
phase difference and direction of high and low index are known is also 
of value in determining the relative indices of refraction in different 
vibration directions in the unknown. Accessory plates such as the 
quartz wedge, mica plate, and gypsum plate having definite phase 
differences and with marked vibration directions are supplied with 
most petrographic microscopes. In American microscopes the direction 
of the arrow inscribed on the accessory plate is the y vibration direction. 
By the method outlined above the relation of the indices of refraction 
of the rays with the two vibrations in the section can be immediately 
ascertained. In elongated, needlelike or fibrous crystals of the tetra- 
gonal, hexagonal, and orthorhombic systems, the direction of elonga- 
tion is parallel to a crystallographic axis and, therefore, to a principal 
vibration direction. By superposing mineral plates of known vibration 
direction over such crystals, it can be told at once whether the high 
index direction (y) or the low index direction (a) is parallel to the 
elongation. The former condition is known as positive elongation, 
positive character of elongation, or positive character of the principal 
zone and the latter as negative elongation. In the case of needlelike 
crystals this determination is, of course, of considerable assistance in 
identification. 

Figure 3 is a photomicrograph of elongated cleavage pieces of an- 
thophyllite (a mineral with parallel extinction) between crossed 
nicols. An ordinary accessory plate of gypsum (first order red plate) 
supplied with the microscope has been inserted in the accessory slot 
with its y vibration NW to SE and at 45° to the vibration directions of 
the nicols. The background of the photograph is violet, which is the 
interference color of the gypsum plate alone. Those fragments of 
anthophyllite approximately in the NE to SW position are dominantly 
yellow because of the subtraction of the interference color of the frag- 
ment from that of the gypsum plate while those in the NW to SE posi- 
tion are dominantly green or blue because of the addition of the inter- 
ference color of the fragment to that of the gypsum plate. Anthophyllite 
is consequently elongated parallel to the y vibration direction and 
has positive elongation. 


| 
| 
| 
| 
| 


822 INSLEY 


In crystals of the monoclinic system only the crystallographic axis, 
b, is parallel to one of the principal vibration directions, a, 8, or y. 
Therefore, the only grains of monoclinic crystals which will give parallel 
extinction are those in which the elongation or a prominent cleavage 
is parallel to the crystallographic axis } and so oriented that this axis 
is approximately perpendicular to the optic axis of the microscope. In 
monoclinic crystals which have elongation or prominent cleavage par- 
allel to other crystallographic axes, the extinction will be inclined. In 
triclinic crystals none of the crystallographic axes are parallel with the 
principal vibration directions and therefore grains show inclined ex- 
tinction in all orientations. 

For crystals of the monoclinic and triclinic systems the position of 
the crystallographic axes with respect to the principal vibration direc- 
tions is a characteristic of the substance and, therefore, the quantita- 
tive determination of extinction angles is important in identification. 
In crystallographic investigations oriented sections of perfect crystals 
can often be obtained which afford determinations of the positions of 
all the principal vibration directions as well as of the crystallographic 
axes. Extinction angles measured on such sections can be expressed 
as the relation of a specific vibration direction (a, 8, or, y) to a specific 
crystallographic direction (a, b, or c); thus, 


y:c=32°, a:b=11°. 


Such complete determinations are not usually possible or necessary 
on the crystalline materials to be investigated in the glass technologist’s 
laboratory. A determination of the maximum extinction angle between 
a prominent crystal edge or cleavage line and the nearest vibration 
direction is usually satisfactory. The procedure is as follows. With 
nicols crossed and with ocular cross-hairs parallel to the principal 
vibration directions of the nicols observe a thin section or powder 
preparation® in which there are a large number of grains of the material 
whose extinction angle is to be measured. Move the object slide so 
that a single grain is beneath the cross-hairs and turn the stage to the 
extinction position. Note the reading of the stage vernier, remove the 
analyzer, close the substage diaphragm until the grain is distinctly 
seen and turn the stage until the prominent edge or cleavage line is 
parallel to the cross-hairs. (Fracture surfaces produced in crushing the 
material should not be confused with edges of true crystal faces or 
cleavage planes.) Read the stage vernier. The difference between the 
two readings is the extinction angle of the grain for its particular ori- 
entation. If the angle is more than 45°, subtract from 90° since the 


6 The powder should, of course, be mounted in some medium. Water is often satis- 
factory. 
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angle should be measured between the crystallographic direction and 
the nearest principal vibration direction. Repeat the observation on a 
large number of grains. The maximum extinction angle obtained may 
be considered as the maximum angle for the substance if the grains do 
not have a platy habit or such a perfect cleavage that they all show a 
tendency to lie on one face. In that case the grains may be made to 
stand on edge by embedding them in a viscous liquid and touching 
the cover glass gently with a pencil or large needle. 

The identification of a crystalline material can be 
made most easily by measuring its principal indices 
of refraction since these are constant for a crystal- 
line compound of a constant chemical composition. For this purpose 
it is essential that the analyzer be removed from the field of view. With 
analyzer out the field is light instead of dark and does not differ in 
appearance from the field of the biologic microscope where no nicols 
are used. 

The two: microscopic methods of index of refraction determination 
which give sufficiently accurate results for identification are known 
as the method of central illumination or the Becke method and the 
method of oblique illumination or the Schroeder van der Kolk method. 
Both methods are based upon the same principle, the determination 
of the index of refraction of a grain of solid transparent material by 
comparing it with that of a surrounding medium or adjacent material. 
Only the Becke method will be described here since it is of most value 
on very small grains and grains that are partly included within glass 
or other foreign material. 

If an isotropic material, such as glass, is crushed to a powder, im- 
mersed in a liquid and observed in the microscope with the substage 
diaphragm almost completely closed, it will be noticed that a bright 
line marks the border of each grain and that this bright line moves out 
into the liquid or in toward the center of the grain as the tube of the 
microscope is lowered from the position of good focus. The bright line 
is called the “Becke line.”” Its movement is due to the shape of the 
grains which as a rule are thinner toward their boundaries than near 
their centers and which act as imperfect lenses. If the grain has a higher 
index than the liquid, it acts as a convergent lens and the Becke line 
moves out toward the liquid as the tube is lowered. If the grain has a 
lower index than the liquid, it acts as a divergent lens and the Becke 
line moves in toward the center as the tube is lowered. When the index 
of the medium is close to that of the grains, the grains become less 
visible and when very close the Becke line is no longer a white line but 
a band of colored lines due to the relative dispersions of the medium and 
the grain. For all the liquids used as index media the dispersion is 
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greater than that of the solid materials with which they are compared. 
If, therefore, a liquid is used which has the same index of refraction as 
the grain for the central part of the spectrum, such as yellow, the liquid 
will have a higher index than the grain for the blue and a lower index 
for the red. If the examination is made in white light and the tube is 
slightly lowered from the position of good focus, the red band moves 
out toward the liquid as the blue band moves in toward the center of 
the grain. 

The rule for the method is as follows: when the grain has a higher 
index than the immersion medium, the Becke line moves out into the 
medium when the tube is lowered. When the grain has a lower index 
than the medium, the line moves in toward the center of the grain when 
the tube is lowered. 

For the Becke method the substage diaphragm must be nearly 
closed or the condenser must be lowered if the microscope has no dia- 
phragm. Becke line results are most satisfactory with the higher power 
objectives. After a little experience determinations can be-made which 
will probably not be in error by more than +0.003 when white light 
is used as a source if standardized index liquids differing by not more 
than 0.01 are used. 

With a set of standardized index liquids ranging from 1.45 to 1.75, 
determinations on most of the glasses or crystalline materials in the 
glasshouse may be made easily and quickly. Such immersion media 
are made of mixtures of end members which are chemically stable, 
have about the same rate of volatilization and which are miscible in 
all proportions at temperatures likely to be encountered in the la- 
boratory. At the Bureau of Standards the following liquids are used: 


Approximate index at 21°C — 


di 
Iso-amyl-iso-valerate 1.41 0.00044 
Liquid petroleum oil 1.47 .0004 
Alpha monobrom naphthalene 1.66 .00048 
Methylene iodide 1.74 .0007 


* Change in index of refraction per degree C change in temperature (for liquids this 
is a decrease in index with rise in temperature). 

The rules just given apply to index of refraction determinations on 
isotropic materials. Determinations can also be readily made upon 
anisotropic materials which have more than one index of refraction. 
If an anisotropic material is crushed and placed upon an object slide, 
the rays transmitted through the grains will have indices of refraction 
depending upon the orientation of the grains. For a grain so oriented 
that the rays are transmitted along the 8 vibration direction, one of the 
pair of plane polarized rays has an index equal to a, the other has an 
index equal to y. One of the rays transmitted along the y vibration 


THE PETROGRAPHIC MICROSCOPE 825 


direction has the index a, the other the index 8. One of the rays trans- 
mitted along the @ vibration direction has the index 6 and the other 
the index y. Rays transmitted along one of the optic axes have the 
same index and behave as if passing through an isotropic material. 
Plane polarized light from the polarizer passing through an anisotropic 
grain on the stage of the microscope is in general broken up into two 
plane polarized rays with vibration directions at right angles. When the 
grain is so oriented, however, that one of its vibration directions is 
parallel to the vibration direction of the polarizer, the light retains the 
vibration direction imparted by the polarizer. The grain then ap- 
pears to have the index of refraction characteristic of the vibration 
direction in the grain, which is parallel to the vibration direction of 
the polarizer. Thus if a grain is oriented so that rays are transmitted 
along the vibration direction 8, a rotation of the stage to extinction 
will bring the vibration direction a parallel to the polarizer vibration 
direction and the grain will have the index of refraction a. A fur- 
ther rotation of 90° will bring the vibration direction y parallel to 
the polarizer vibration direction and the grain will appear to have 
the index of refraction y. The actual method of determination is 
as follows. The crystalline material is crushed, not ground, so that 
it will pass through about a No. 150 screen. A large amount of 
flour should be avoided. Crush only enough of the material to 
make the determinations in order that the grain size may be easily 
controlled. A small portion of the preparation, probably less than 
the volume of the head of a pin, is spread upon the object slide 
and a drop of liquid of known index of refraction is placed on the prep- 
aration and covered with a cover glass. Cover glasses 11 mm. or less 
square will be found most satisfactory. With crossed nicols observe a 
field containing a number of grains and from grains of approximately 
the same size choose a grain showing the highest interference colors. 
Turn the stage until the grain is in an extinction position, throw out 
the analyzer, close the substage diaphragm or lower the condenser and 
by the Becke method note whether the grain has a higher or lower 
index than the immersion medium. Turn the stage to the next extinc- 
tion position (90° from the former extinction position) and repeat the 
observation. Several other grains showing the highest interference 
colors should be selected and the operations repeated. Choose another 
immersion liquid higher or lower in the scale depending upon the rela- 
tion of the indices of the crystalline material to the first liquid and pre- 
pare another slide. Continue observations in this way until the maxi- 
mum and minimum indices of refraction (a and y in the case of a bi- 
axial mineral) have been determined. In the case of crystals of fibrous 
or platy habit it may be necessary to make the crystals stand on end 
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in order to obtain individuals showing maximum interference colors. 
This can often be accomplished by touching the cover glass with a 
pencil point. 

For the determination of the 8 index, grains should be selected which 
have an index between the maximum and minimum indices found for 
the material and which show no birefringence (interference colors) or 
no extinction direction on rotation with crossed nicols. 

The determination of indices of refraction on uniaxial crystals is 
performed in the same way. The maximum index for positive uniaxial 
minerals is ¢, the minimum w. For negative uniaxial minerals the 
minimum is ¢ and the maximum w. The index on a grain which shows 
no birefraction is w. 

Crushed material for index of refraction determinations and other 
microscopic observations may be most satisfactorily prepared by break- 
ing large lumps in a diamond mortar, a hardened steel cylinder with a 
depression in one flat face into which a smaller hardened steel cylinder 
fits. Final crushing may be done in an agate mortar. In the preparation 
of samples for examining stones in glass as much of the surrounding 
glass should be chipped away with the hammer as is possible before 
crushing. After breaking into small lumps in the diamond mortar, 
more of the glass may be separated under a binocular microscope. -The 
crushed material should be fine enough so that edges of the crystalline 
material uncontaminated with films of glass may be seen against the 
liquid and the Becke line determined. 


Observations with Convergent Polarized Light 

Anisotropic crystals when viewed with crossed nicols and with 
proper arrangements of the lenses of the microscope produce geometric 
figures caused by the interference of the rays. These interference 
figures assist in identifying the crystals by differentiating between 
uniaxial and biaxial and between positive and negative crystals. For 
the observation of such figures it is necessary that a cone of rays of 
large angle reach the object from the condenser and that the cone of 
rays leaving the object should be received by an objective of large 
aperture, that is, an objective of short focal length. The interference 
figure cannot be seen with the ordinary arrangement of lenses by which 
the object itself is seen. Either the Bertrand lens must be~-inserted 
or the eyepiece removed. Figures 4 and 5 illustrate interference figures 
of crystals in which the crystal section is cut perpendicular to the optic 
axis in the case of the uniaxial section and perpendicular to the acute 
bisectrix in the case of the biaxial crystal. 

The preceding remarks have dealt very briefly with a few of the 
major optical determinations which are possible with the petrographic 


Fic. 4.--Autochrome photograph of the interference figure of a uniaxial 


crystal (calcite), A thin section cut nearly perpendicular to the optic axis 
Nicols crossed. 
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Fic. 5.—Autochrome photograph of the interference figure of a biaxial 
crystal (muscovite). 


trix. Nicols crossed. 


A thin section cut perpendicular to the acute bisec- 
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microscope. Much has necessarily been omitted. The determination 
of optical character by the interference figure has been merely men- 
tioned and a discussion of pleochroism and of dispersion has been 
omitted altogether. With most of the crystalline compounds found in 
raw materials and in products in the glasshouse, the determination 
of indices of refraction, character of elongation and maximum extinc- 
tion angles is sufficient to distinguish the compound from any other 
compound which can possibly exist in the same material and therefore 
to identify it. Distinguishing optical properties and structural proper- 
ties of most of the crystalline materials occurring in stones in glass 
have already been published.’ 

The usefulness of the microscope to the glass technologist is not 
limited, however, to the determination of the composition of crystalline 
defects in glass. It may also be of great assistance in making qualitative 
and rough quantitative tests of the purity of batch materials. It is 
not suggested, of course, that the microscope may take the place of 
chemical analysis, but it will undoubtedly be found useful for frequent, 
rapid examination of the batch materials. A microscopic examination 
to discover qualitatively what an unknown or possibly mislabeled 
batch material is, requires ten minutes at the most. The microscope 
may also be of use in showing the presence of impurities in limestone, 
feldspar, cryolite, fluorspar, etc. An illustration of how it may be used 
in a rough quantitative manner to determine the mineral composition 
of commercial feldspar has been published.*. In order to determine the 
presence of impurities in a crystalline batch material such as sand, 
limestone, cryolite, or fluorspar, a small quantity of the material 
(about the same amount as is used for index determinations) should 
be placed on an object slide and immersed in a liquid nearly the same 
in index. The material itself is then nearly invisible while impurities 
with different indices of refraction stand out plainly. For rough quan- 
titative measure the material should be immersed in a liquid with an 
index midway that of the principal crystalline compound and that of 
the major impurity. Indices of refraction and other optical properties 
of all mineral raw materials may be easily found in the mineral tables 
compiled by Larsen.® 


7 Herbert Insley, ‘“The Quantitative Microscopic Analysis of Commercial Feldspar,”’ 
Jour. Amer. Ceram. Soc., 10, 651-69 (1927); N. L. Bowen, ‘‘The Identification of Stones 
in Glass,’’ Jour. Amer. Ceram. Soc., 1, 594-605 (1918); Herbert Insley, ‘‘The Microscopic 
Identification of Stones in Glass,’’ Jour. Amer. Ceram. Soc.,'7, 14-18 (1924); A. N. Win- 
chell, ‘‘The Optic and Microscopic Characters of Artificial Minerals,”” Univ. of Wis., 
Studies in Science, No. 4, 1927. 

8 Herbert Insley, ‘The Quantitative Microscopic Analysis of Commercial Feldspar,”’ 
loc. cit. 

®E. S. Larsen, ‘“‘The Microscopic Determination of the Nonopaque Minerals,” 
U. S. Geol. Surv., Bull., No. 679 (1921). 
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The careful perusal of short papers or comprehensive books on 
petrographic methods is not sufficient to give one ability to make a 
working tool of the microscope. The glass technologist must be willing 
to give many uninterrupted hours to study of and experience with 
the petrographic microscope if he desires to be able to use it com- 
petently. The principles of the polarizing microscope are, however, 
comparatively simple and are not beyond the comprehension of the 
chemist or physicist who has not specialized in this line. There is little 
doubt that the money expended for the purchase of petrographic 
equipment and the time spent in becoming familiar with its application 
will be repaid in the greater ability to find the cause and origin of 
defects in the glass, the nature of impurities in the raw materials, and 
hence ultimately to improve the quality of the product. 


X-RAY INVESTIGATION OF THE EFFECT 
OF HEAT ON CHINA CLAYS! 


By T. N. McVay? anp C. L. THompson® 


ABSTRACT 

X-ray diffraction patterns were obtained from an English china clay and a Georgia 
sedimentary kaolin, both raw and fired to various temperatures. The chief crystalline 
constituent of the raw clays was found to be kaolinite. Upon dehydration the kaolinite 
lattice was destroyed and the clays gave no diffraction pattern. Mullite was formed in 
both clays at 950°C and the amount increased with increase of firing temperature. In 
addition to the mullite, free alumina was present in the Georgia clay from 950 to 1100°C 
and cristobalite at temperatures above 1200°C. 


Introduction 


In spite of the large number of investigations on the changes in kaolin 
during firing, not much has been learned. This X-ray investigation of 
“‘A1” English china clay* and a washed Georgia kaolin,” raw and fired 
at various temperatures, was undertaken to determine the reason for 
their differences in thermal expansion. The English china clay has 
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Fic. 1.—Expansion curve for Georgia kaolin. Trials drawn at various temperatures. 


an almost straight-line expansion curve at all temperatures, a small 
cristobalite inversion showing at only two temperatures, 1250 and 
1275°C, while the expansion curves of the Georgia kaolin show a 
marked cristobalite inversion at all temperatures above 1200°C (See 
Figs. 1 and 2). 


1 Received August 7, 1928. 

? Associate, Dept. of Ceramic Eng., Univ. of Illinois. 

* Graduate Research Assistant, Dept. of Ceramic Eng., Univ. of Illinois. 
‘ Obtained from Hammil and Gillespie Co., New York. 

§ From Dry Branch, Georgia. 
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Previous Literature and Investigations 


It is well known that when clays are heated there is a retardation in 
the heating curve between 500 and 600°C, and an acceleration between 
900 and 1000°C (see Fig. 3). 

Change at 500°C According to Mellor and Scott® the lag at 500°C 

is due to the dehydration of the clay, an endothermic 
reaction. This has been confirmed by other writers but there is a wide 
variety of opinions as to the nature of the material after dehydration. 
Mellor believes that the products of the decomposition are free silica, 
free alumina, and water. Sielakov’ considers them to be sillimanite, 
silica, and water. Vernadsky® says they are kaolin anhydrite and water. 
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Fic. 2.—Expansion curve for ‘‘A1’’ English china clay. 
Trials drawn at various temperatures. 


Rinne® considers the material formed at this temperature to be meta- 
nacrite, and gives the optical properties of this substance. One of the 
writers'® working on known kaolinite crystals confirmed in part the work 
of Rinne, but was unable to measure the indices of refraction as the 
crystals did not appear to be homogeneous, after being heated to 600°C. 
Hyslop" is of the opinion that kaolinite completely breaks down at about 
600°C, forming a silicate that is stable to about 900°C. He considers 
this silicate to be AlsO;-2SiO., agreeing essentially with Vernadsky. 
Change at 900°C The nature of the change at 900°C is subject to some 
doubt. Mellor® considers that the exothermic re- 
action is due to the change of the alumina from the amorphous to the 


6 J. W. Mellor and A. Scott, Trans. Ceram. Soc. [Eng.], 23, 322 (1923-24). 

7 Sielakov, Rev. de Metallurgie Extraits, 21, 527. 

8 W. J. Vernadsky, Trans. Ceram. Soc. [Eng.], 22, 398 (1922-23). 

®*F. Rinne, Zeit. Kryst., 61, 19. 

1 T. N. McVay, Jour. Amer. Ceram. Soc., 11, 224 (1928). 

11 Research Staff General Electric Co. (Investigation conducted by J. F. Hyslop.) 
Trans. Ceram. Soc. [Eng.], 24, 402. 
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crystalline state, and that sillimanite forms at a somewhat higher 
temperature. Vernadsky® believes that the heat reaction at this 
temperature “‘is due to the destruction of the kaolinic nucleus which 
must therefore be regarded as an exothermic compound,” and that, 
‘the destruction of the nucleus is a complex process in which occurs 
the gradual setting free of the silica from the compound (Al2SizO7),.”’ 
Bragg, Shearer, and Mellor’? were among the 
first to use X-rays in the investigation of the 
changes taking place in clays during firing. From their researches on. 
clays heated at 100, 700, 900, and 1000°C they conclude that when 


X-Ray Investigations 


T T T 
| | 
/000 
| 
800+ + + + + + + + 
| Furnace temperature 
ond + + + + + + i + 
J 
600 = + + =, 
> Cay temperature 
ait 
+ + —-+ ——++ 


0.5 40 45 2.0 25 3.0 BS 4.0 
Hours 


Fic. 3.—Heating curve. ‘‘Al’’ English china clay. 


clay loses its water it loses its internal crystalline structure, and that a 
new crystalline substance appears when the clay is heated to 1000°C. 
They did not identify this crystalline substance, but stated that it was 
not sillimanite, sillimanite not appearing until a somewhat higher 
temperature was reached. 

Shearer™ made an X-ray investigation of china clays, both alone 
and with the addition of alumina, heated to 1200 and 1700°C. He found 
that sillimanite was the principal constituent of the clay when heated 
to these temperatures, but also found some evidence of free alumina 
being present. 

Hadding"* described the Debye method of X-ray crystal analysis, 
and gave spacings for kaolin, quartz, and mica. 

Rinne!® examined several clays and compared Zettlitz kaolin with 
nacrite from Freiberg. He found that the Zettlitz kaolin corresponded 


2 W. L. Bragg, G. Shearer, and J. W. Mellor, Trans. Ceram. Soc. [Eng.], 22, 105. 
13 G, Shearer, Trans. Ceram. Soc. [Eng.], 23, 314. 

“4 A, Hadding, Zeit. Kryst., 58, 108. 

4 F, Rinne, Zeit. Kryst., 60, 63. 
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in its X-ray diffraction pattern with a sample of clay from Steinmarks 
vom Rochlitzer Berge in Saxony, but did not correspond exactly with 
the pattern of the nacrite. From optical descriptions it appears that 
the nacrite from Freiberg is well-crystallized kaolinite. 

Rinne'* also made an X-ray investigation of the products of cal- 
cination of calcite, dolomite, and kaolinite. He concludes that meta- 


TABLE I 
DIFFRACTION PATTERNS-SPACING OF LINES IN ANGSTROM UNITS 

Kaolini ini Georgia Georgia China Ai China Al China 
Red Mt. Natl Belle Raw 500°C 500°C 
0.956 xf 0.956 uf 
0.968 xf 0.972 0f 
0.989 of 0.987 of 
1.030 
1.075 ef 1.071 of 
1.102 1.100 0f 
1.19 of 1.19 of 
1.20 of 1.20 of 1.20 af 1.20 of 1.200f A few 
1.23 of 1.23 f 1.24 of 1.23 f 1.23 of 1.24 f very 
1.26 9 1.28 f 1.26 of faint 
1.28 1.28 f 1.28 of 1.28 of 1.28 of 1.28 of lines 
1.32 f 1.32 of 1.31 of 1.31 of 1.30 of 1.31 of 
1.33 » 1.33 of 1.33 of 1.33 of 1.34 of 
1.37 1.37 of 1.37 of 1.37 of 
1.43 of 
1.45 of 1.45 of 1.45 of 1.45 of 1.45 of 1.45 of 
1.49 m 1.49 m 1.49 m 1.49 ms 1.49 ms 1.49 ms 
1.55 of 1.55 of 1.55 of 1.54 of 1.54 of 1.54 f 

1.62 of 1.62 of 1.61 of 1.62 of 
1.65 m 1.65 m 1.66 m 1.66 m 1.66 m 1.66 m 
1.79 of 1.79 of 1.78 of 1.77 of 1.78 of 1.79 of 
1.85 of 1.84 of 1.83 of 1.83 of 
1.97 m 1.97 m 1.98 m 1.99 f 1.99 f 1.99 f 
2.20f 2.20 of 2.20 of 2.21 of 2.20 f 
2.325 2.325 2.32 ms 2.33 ms 2.32 ms 2.33 ms 
2.53 2.52 s 2.50 ms 2.52 ms 2.51 ms 2.53 ms 
2.90 of 
3.06 of 
3.37 f 3.32 of 3.35 f 3.32 f 
3.57 m 3.57 m 3.55 m 3.55 m 3.55 m 3.55 m 
3.75 f 3.75 m 3.80 f 3.80 of 3.80 of 
4.08 m 4.08 m 4.07 f 4.10 m 4.14 m 4.10 m 
4.35ms 4.35 ms 4.35 m 4.35 m 4.36 ms 4.35 m. 


uf =very faint; f=faint; m=medium; ms =medium strong; s =strong. 


nacrite exists as a definite mineral at 550°C and that with further 
heating mullite and cristobalite or tridymite occur. He bases his con- 
clusions on a study of the nacrite from Freiberg, and gives several 
X-ray diffraction patterns to support them. The problem ‘is also 
considered from the standpoint of the Bowen and Greig diagram for the 
system Al,O;-SiO., from which Rinne concludes that the metanacrite 
dissociates in the solid state into tridymite and mullite. This is similar 
to the dissociation of cyanite and andalusite. 


% F. Rinne, Zeit. Kryst., 61, 113. 
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Hyslop" has the following to say concerning the changes taking 
place in kaolin during heating: 
The patterns of natural sillimanite and of mullite, formed by heating andalusite to 
1550° for five hours are different. . . . . The mineral formed in clays at 1000° is mullite 
and not sillimanite. The formation of mullite occurs in all clays examined by heating 
for five hours at 1050°. The temperature at which complete stability is reached, that is, 
the point at which there exists only transformed quartz and mullite in the fired clay, 
varies according to the nature of the clay. 


Hyslop found a new pattern in the range 650 to 850° that was different 
from that of alumina or any of the silica modifications. The lines were 
broad and diffuse, but definite. He also found the transformed quartz 


1400 


1200 


400 


200 +—j—+ 


4 & 46 20 24 28 32 36 
Hours 


Fic. 4.—Firing curve. Kiln No. 3. 


to be cristobalite, but its presence was noted only in clays that had an 
excess of silica in the raw state. No cristobalite was found in a fired 
china clay. 

Hadding"” reported that fused clay gave a corundum diagram only. 
He also reports a fired clay that gave the patterns of both kaolinite 
and cristobalite, the kaolinite being unaltered in spite of the high 
firing temperature. 

Krause’* made an extensive X-ray investigation of a Kamig kaolin 
that had been purified by electroésmosis. The samples were heated 
for two hours at temperatures ranging from 200 to 1200°C. Besides 
these, one sample was held at 1400°C for five hours, and one was fused 
at 1700°C. His results show that the characteristic lines of kaolin almost 


17 A, Hadding, Trans. Ceram. Soc. [Eng.], 24, 27. 
8 A. O. Krause, Ber. deut. keram. Ges., 8 [5], 114. 
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completely vanish at 600°C and that at 1000°C a new compound ap- 
pears which he concludes to be mullite. He suggests that the silica 
released by the formation of mullite is present as tridymite. 


Experimental Work 
The Hull’® powder method was used in obtaining the diffraction 
patterns. The apparatus was that which has been developed by the 
General Electric Company.”° Briefly, the method consists in passing 


TABLE II 
Alumina Georgia Georgia Georgia Georgia Mullite 
1000°C 950°C 1050°C 1100°C 1175°C 
1.10 f 1.10 m 
1.12 of 
1.15 of 
1.19 of 1.19 m 
1.22 of 
1.23 of 1.24 f 
1.26 of 1.27 of 1.27f 1.27 s 
1.30 of 
1.34 f 1.33 of 1.337 1.33 ms 
1.39 s 1.39 m 1.39 m 1.39 m 1.40 f 
1.43 m 1.44 f 1.44 m 
1.48 vf 
1.52 m 1.52 m es 
1.59 of 1.60 f 1.60 of 1.60 m 
1.63 f 
1.69 of 1.69 of 1.70 f 1.70 f 1.70 m 
1.80 of 
1.83 vf 1.83 f 1.83 f 
1.87 f 1.88 vf 1.88 of 1.88 vf 1.88 vf 1.88 f 
1.98 f 1.98 f 1.98 f 1.98 f 1.99 f 2.00 of 
2.11 2.11 of 2.11 m 
2.20 f 2.21 m 2.19 s 
2.28 uf 2.28 f 
2.31f 
2.42 f 2.42 f 2.42 f 2.42 f 
2.55 m 2.54 f 2.55 m 2.53 ms 
2.70 f 2.69 m 
2.79 m 
2.85 f 
3.00 f 
3.40 m 3.40 s 3.39 vs 
3.47 of 3.48 of 3.48 of 
3.75 of 
5.37 5.2m 


a beam of X-rays from a'Coolidge type tube through the powdered 
sample which is held in a thin-walled glass tube of approximately 
0.6 mm. diameter, and registering the diffraction pattern on a photo- 
graphic plate. A zirconia filter is used in front of the photographic film 
and this gives an almost monochromatic beam when a molybdenum tar- 
get is used. The wave length of this beam may be considered to be the 
mean of the Ka, and the Kay lines of molybdenum, which is 0.7097 
Angstrom units. 


19 Hull, Phys. Rev., 10, 661. 
” Davey, Gen. Elec. Rev., August, 1925. 
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The “Al” English china clay and the sedimentary Georgia kaolin, 
mentioned before, were pressed into small pyramids and these were 
fired in an oil-fired test kiln at the rate shown in Fig. 4. Draw trials 
were made at frequent intervals, the temperatures being measured with 
an accuracy of +5°C. These pieces were ground in an agate mortar to 


III 
Cristobalite Georgia Georgia veorgia Georgia i 
1175°C 1225°C 1275°C 1370°C —— 
0.810 of 0.812 of 
0.823 of 0.826 of 
0.846 of 0.849 f 
0.860 uf 
0.922 of 0.925 of 
0.946 of 0.947 f 
0.963 of 
0.987 f 0.990 of 0.986 of 0.988 of 0.988 f 
1.009 of 1.007 of 1.008 uf 1.008 of 
1.06 of 
1.10 f 1.10 of 1.10 f 1.10 f 1.10 f 1.10 m 
1.12 of 
1.15 of 
1.19 of 1.19 f 1.19 f 1.19 f 1.19 m 
1.22 of 1.22 of 
1.24 of 1.24 of 1.24 of 1.24 f 
1.28 f 1.27 7 1.27 m 1.27 f 1.27 m 1.27 s 
1.34 f 1.34 f 1.33 f 7 1.33 1.33 ms 
1.40 f 1.40 of 1.40 of 1.40 f 
1.44 f 1.43 m 1.44 m 1.44 m 1.44 m 
1.53 f 1.52 m 1.52 m 1.525 1.52s 1.52 s 
1.60 m 1.60 0 1.60 f 1.60 f 1.60 f 1.60 m 
1.69 f 1.70 f 1.70 f 1.69 m 1.70 m 1.70 m 
1.83 f 1.83 of 1.83 f 1.83 f 1.83 f 
ae 1:88 of 1.88 of 1.88 f 1.88 f 1.88 f 
-93 m 
2.01 f 1.99 of 1.98 of 1.99 of 2.00 of 
2.11f 2.12f 2.11 m 2.12 f 2.11 m 
2.21 m 2.20 ms 2.19 ms 2.21 ms 2.19 s 
2.28 of 2.29 f 2.27 2.28 f 2.28 f 
2.42 of 2.43 f 2.40 of 2.43 of 2.41 f 
47s 
2.55 m 2.54 ms 2.52 ms 2.53 ms 2.53 ms 
2.70 f 2.69 m 2.68 m 2.69 m 2.69 m 
2.83 m 
2.88 f 2.86 f 2.88 f 2.85 f 
3.12 m 
3.40 s 3.40 s 3.37 s 3.40 s 3.39 vs 
3.75 uf 
4.03 vs 4.10s 4.05 s 4.06 s 
5.3f 5.4m 5.3m 5.4m 5.2m 


Probable accuracy of measurements: at 0.950A, +0.005A, and at 5.0A, +0.1A. 


pass a 200-mesh screen, and the small glass sample tube was filled, 
half with the clay being investigated and half with c.p. sodium chloride. 
The spacings of the lines of the diffraction pattern of sodium chloride 
are well known and hence can be used for a standard. Thus each film 
had on one-half of it the pattern of the material being examined, and 
on the other half the standard sodium chloride pattern. Diffraction 
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patterns were obtained from each of the clays raw and fired to 500, 
600, 700, 900, 950, 1050, 1100, 1175, 1225, 1275, and 1370°C. In 
addition to these, patterns were obtained from mullite, cristobalite, 
aluminum hydroxide calcined at 1000°C, and from two samples of 
kaolinite crystals. One of the samples of the latter is from Red Moun- 
tain, Colorado, and the other is from the National Belle Mine in 
Colorado. 


TABLE IV 
Ai China Al China Al China Al China Al China Al China Mullite 
950°C 1050°C 1175°C 1225° 1275°C 1370°C 


0.797 of 0.796 of 
0.812 0f 0.812 of 
0.828 of 0.826 of 
0.847 xf 0.8460f 0.8460f 0.848 0.849 of 


0.859 vf 0.860 of 
0.891 0.895 of 
0.921 of 0.923 of 0.925 of 
0.946 of 0.946 of 0.947 f 
0.987 f 0.990 of 0.987 f 0.989 f 0.988 f 
1.009 f 1.009 f 1.009 f 1.010 f 1.008 f 
1.06 of 1.06 of 
1.10 f 1.10 f 1.10 f 1.10 m 1.10 m 
1.12 of 1.12 of 1.12 of 
1.15 9 1.15 of 
1.19 f 1.19 f 1.19 f 1.19 1.19 m 
1.22 of 1.22 of 
1.23 of 1.23 of 1.24 of 1.24 f 
1.27 m 1.27 m 1.27 m 1.27 m 1.27 s 
1.33 m 1.33 m 1.33 m 1.33 m 1.33 ms 
1.39 of 1.40 of 1.39 of 1.39 of 1.40 f 1.40 f 
1.44 1.44 m 1.44 m 1.44 ™m 1.44 m 
1 1.53 s 1.53 s 1.53 s 1.53 s 1.52s 
1.60 m 1.60 m 1.60 m 1.60 m 1.60 m 
1.70 m 1.70 m 1.70 m 1.70 m 1.70 m 
1.84 of 1.83 of 1.84 f 1.84 f 1.83 f 
1.89 of 1.89 of 1.88 f 1.88 f 1.88 f 
2.02 of 2.00 of 
2.12 of 2.129 2.10 of 2.12f 2.12 m 2.12 m 2.11 m 
2.20 f 2.215 2.20 s 2.19 s 2.215 2.19 s 
2.29 of 2.29 of 2.28 f 2.29 f 2.28 f 
2.39 of 2.38 of 2.42 of 2.41 of 2.42 f 2.42 f 2.41 f 
2.56 of 2.53 of 2.53 m 2.53 m 2.53 ms 2.53 ms 2.53 ms 
2.70 of 2.69 m 2.69 m 2.69 m 2.69 m 2.69 m 
2.87 f 2.88 f 2.85 f 
3.35 vf 3.35 of 3.40 s 3.40 s 3.40 vs 3.40 vs 3.39 vs 
3.75 of 3.75 of 3.75 of 
4.05 m* 
5.3m 5.3m 5.3m 5.2m 


* Cristobalite line. 


Results 
From the results obtained (see Tables I to IV) it will be noticed that 
the diffraction patterns of the National Belle and of the Red Mountain 
kaolinite agree with each other, and with those of the Georgia and 
English china clays. There were a few lines of the original kaolinite 
remaining in the diffraction patterns of the clays heated to 600°C, but 
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(8) Georgia kaolin (1370°C). (9) “A1” china (1370°C). (10) Mullite. 


Fic. 7.—X-ray diffraction patterns: (7) Cristobalite. 


they were very faint, and in 
the case of the Georgia kaolin 
could not be measured. This 
has already been noted by 
Mellor® and by Krause.'* 
Evidently the changes that 
take place upon dehydration 
cause a destruction of the 
kaolinite lattice. 

The clays heated to 700 
and 900°C give no diffraction 
patterns, although the kaolin- 
ite crystals had the same 
optical properties at these 
temperatures as they had at 
650 and at 1100°C."° 

The lines present on the 
diffraction pattern of the 
“Al” English china clay 
heated to 950°C are dis- 
tinctly those of mullite and 
the lines of this- mullite 
pattern increase in number, 
intensity, and sharpness with 
increase of firing tempera- 
ture. The intensity of the 
lines and the number (for a 
like period of exposure) are 
an indication of the amount 
of the crystalline phase pres- 
ent, while the more diffuse 
the lines, the smaller are the 
individual crystals. On ae- 
count of the intensity of the 
line at 1.39A in the diffrac- 
tion pattern of the Georgia 
kaolin fired to 950°C, 1050 
and 1100°C, which corre- 
sponds with a similar intense 
line for the aluminum hy- 
droxide fired at 1000°C, it is 
probable that some free alu- 
mina is present in this clay at 
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these temperatures. The diffraction pattern for mullite has a line at 
the same position, but it is much less intense. Although this line is 
present in the pattern for the English china clay at these temperatures 
its intensity is very slight, and it seems probable that the line is from 
the mullite present. In the case of the Georgia clay the line has much 
greater intensity than the line at the same position in the mullite 
pattern, and is definitely due to some other substance. 

It also seems that the amount of mullite in the Georgia clay at 950 
and 1050°C is much smaller than the amount present in the English 
china clay. The analyses given below show that the Georgia clay 
does not have enough silica present to satisfy the commonly accepted 
formula for kaolinite, namely, - 2SiO.-2H,O, and it seems probable 
that it is this excess alumina which gives the alumina pattern at 950, 
1050, and 1100°C. 


CHEMICAL ANALYSES” 


“At” English China Clay Georgia Kaolin 
SiO, 46.82 45.44 
Al,O; 38.14 39.64 
Fe,O; 0.28 0.36 
CaO 0.10 0.06 
MgO 0.39 0.09 
Alkalis as Na,O 2.61 2.24 
Loss on ignition 12.93 13.90 
Alumina-silica ratio 1:2.08 1:1.95 


The X-ray analyses fail to explain the exothermic reaction taking 
place at 900 to 1000°C. The amount of crystalline substance present 
in the clays when fired at 950°C, is very small. In the Georgia clay this 
crystalline material is made up of both mullite and alumina, while in 
the English clay little, if any, free alumina is present. It seems im- 
probable that the heat reaction could be due to a change in the crystal- 
line structure of the free alumina, as suggested by Mellor, since the 
amount of heat evolved by the two clays is very nearly equal, yet the 
amount of free alumina present is very different. The fact that mullite 
begins to form in the same temperature range as that at which the heat 
reaction takes place, also fails to explain the latter phenomenon since 
the formation of mullite is a gradual process, while the thermal curves 
show a very sharp inflection in this region. (See Fig. 3). 

It should be noted that the Georgia clay when fired to 1225°C and 
above, has an intense line in the diffraction pattern at 4.05A which 
does not correspond with any line for mullite. This line is the most 
intense one in the cristobalite pattern. If the thermal expansion curves 
are examined (Figs. 1 and 2) it will be noted that there is a marked 
difference in the expansion curves of the Georgia kaolin fired at 1200 


21 J. M. Lindgren, Analyst. 
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and at 1250°C. This sudden inflection in the curve of the 1250°C sample 
at about 200°C is presumably due to cristobalite, and the X-ray diffrac- 
tion patterns confirm this deduction. The cristobalite inversion is 
present in the expansion curves of the English china clay only when 
fired to two temperatures, 1250 and 1275°C, and the cristobalite 
line is not present in the diffraction patterns of this clay either above 
or below these temperatures. The cristobalite still persists in the Georgia 
clay at 1370°C. 

The writers offer the explanation that below 1200°C the silica 
liberated by the formation of mullite is in an amorphous condition, 
and that cristobalite does not start to form until a temperature of 1200 
to 1250°C is reached. It seems that the cristobalite goes into solution 
soon after it is formed in the case of the English china clay, probably 
due to the higher flux content of this clay, since other researches™ 
show that small additions of fluxes to the Georgia and similar clays 
cause the inflection in the expansion curve at the cristobalite inversion 
temperature to disappear. Several representative diffraction patterns 
are shown in Figs. 5, 6, and 7. 


Conclusions 


(1) The principal constituent of both the clays examined is kaolinite.* 

(2) The clays when heated to 650°C lose their internal crystalline 
structure and do not give a diffraction pattern. They remain in this 
state until a temperature of 950°C is reached. 

(3) Mullite forms in both the clays at 950°C, being present in small 
amounts and evidently in a very finely divided state. The mullite 
increases in amount and in crystal size with increase of temperature. 

(4) In addition to the mullite, a crystalline phase, probably alumina, 
occurs in the Georgia clay when it is heated to 950, 1050, and 1100°C. 

(5) Cristobalite is present in the Georgia clay fired to temperatures 
of 1225°C, and above, and in small amounts in the English china clay 
when fired to 1250 to 1275°C. The inflection occurring in the thermal 
expansion curves of the fired clays at approximately 200°C is due to this 
cristobalite, which comes from the dissociation of the kaolinite molecule, 
and not from quartz that was originally present in the clay. 

(6) It is doubtful that the exothermic reaction at 900°C is due to 
the crystallization of a compound, since the X-ray diffraction patterns 


2 Unpublished data, Ceramic Dept., Univ. of Illinois, Urbana, III. 

*8 Since this work was done a paper by C. S. Ross and W. H. Foshag has appeared 
(Amer. Mineral., 13, 153) describing the mineral species “‘anauxite,” and stating that it is 
one of the most widely occurring clay minerals, being especially abundant in many so- 
called kaolins. The X-ray analysis shows that for these two clays, at least, kaolinite 
is the predominating mineral. 
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do not indicate a large amount of any crystalline phase being present 
at this temperature. 
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in ceramic research, and in whose laboratory this work was done. We also wish to thank 
L. Navias of the General Electric Company, H. M. Kraner of the Westinghouse Com- 
pany, and W. S. Bayley, Head of the Department of Geology, University of Illinois, 
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NOTES ON KALLAUNER AND SEBGER METHODS OF 
RATIONAL ANALYSIS! 
By F. FiscHer? 
ABSTRACT 


A comparison of the Seger, Kallauner, and calculated rational analysis is made, 
using a Florida kaolin and a Tennessee ball clay. Results obtained are observed and 


discussed. 
The Kallauner Method 

The following is a brief outline of the Kallauner method of rational 
analysis.® 

The material is dried to a constant weight and then treated with 
HCI for fifteen minutes to remove the carbonates. The loss cn ignition 
is determined by heating the residue over a Meker burner for thirty 
minutes. The water of combination is found by carefully heating a 
weighed sample of the dried material at a uniform rate for one hour in 
an electric furnace to 650 to 700° and re-weighing. 

The procedure then is as follows: The residue is treated with HCl 
and maintained at the boiling point for three hours in a water bath. 
After digesting, filter, wash with distilled water into a 250-cc. flask, — 
cool, and make up to the mark. Take 100 cc. of the filtrate and evapo- 
rate to dryness in a porcelain dish; add 2 cc. concentrated HCI to the 
residue; mix for five minutes; filter. , 

The alumina in the filtrate is determined in the usual way. Take 
another 100 cc. of the filtrate and determine the ferric oxide volu- 
metrically. (R2O;—Fe2O;=Al.O; in the clay substance.) The residues 
are treated with HF in the usual way to remove the silica. The residue 
from this treatment is treated with 5% sulphuric acid and the alumina 
in the solution is determined. (This gives the alumina in the feldspathic 
materials.) The quartz is then found by difference. 


Procedure 

Briefly, the water of combination was determined by heating 
weighed samples, dried at 105°, for one hour in an electric furnace. 
The temperature was held at approximately 700°, and checked by a 
pyrometer. For the digestion, the No. 1 sample of each clay was treated 
with 60 cc. HCl, equal parts concentrated acid and water, No. 2 
samples treated with 40 cc. HCI and 20 cc. water, and No. 3 with 
50 cc. acid and 10 cc. water. The material was digested for three 
hours on a water bath, filtered, and washed. 

1 Received July 19, 1928. 

2? Undergraduate student, Iowa State College, Ames, Ia. 

3 Sprechsaal, No. 25, 1914; Ber. deut. keram. Ges., 7 [6], 321-40 (1926); abstracted in 
Ceram. Abs., 6, 304 (1927); Trans. Ceram. Soc. [Eng.], 25, 530 (1925-26). 
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After taking aliquot parts, the alumina was determined by precipi- 
tating as the hydroxide, the ferric oxide titrated with potassium 
dichromate in the usual manner, the titanium oxide being determined 
colorimetrically by oxidizing with hydrogen peroxide, using Nessler 
tubes for the standard samples. The silica was smoked off with HF 
and sulphuric acid. 


Company Analysis Author’s Analysis 
Kaolin Ball clay Kaolin Ball clay 
(%) (%) (%) (%) 

SiO, 45.39 50.67 46.00 50.52 
Fe,0; .89 30 75 
Al,O; 39.19 32.54 39.30 32.81 
TiO; 1.47 1.40 
CaO 51 .65 §2 70 
MgO a 41 23 50 
Na,O . 83 alk 60 
K,0 1.20 1.12 
SO; .07 
Moisture 91 .30 .80 
Ig. loss 14.01 11.75 14.00 11.68 


By Seger’s method, the sample was boiled for ten hours in 50 cc. 
‘concentrated sulphuric acid. The residue from this treatment was the 
quartz and the feldspathic detritus. An ultimate analysis of the residue 
was made, using the usual methods for the quantitative determination 
of the alumina, iron, titanium, silica, and the sodium and potassium 
being weighed as the mixed chlorides, and the chlorine titrated with a 
standard silver nitrate solution. Potassium chromate was used as an 
indicator. 

The ultimate analyses of the clays were determined by the procedure 
outlined in Foulke’s Quantitative Chemical Analysis. 


Results 
FLoripa CLAY BY KALLAUNER PROCESS 

No. 1 No. 2 No. 3 

(% (%) (%) 
Alumina in clay substance 39.25 39.20 38.70 
Total silica 46.12 44.70 46.00 
Ferric oxide .30 .40 .39 
Feldspathic alumina None .10 None 

No. 11 BALL CLAy BY KALLAUNER PROCESS 

No. 1 No. 2 No. 3 

(%) (%) (%) 
Alumina in clay substance 30.55 29.51 31.26 
Total silica 50.40 49.80 50.52 
Ferric oxide .70 71 .74 
Feldspathic alumina 1.99 2.41 1.92 

FLoripa CLAY BY SEGER METHOD 
No. 1 No, 2 No. 3 

‘Clay Sub. Insol. Res. Clay Sub. Insol. Res. Clay Sub. Insol. Res. 


99.94% .06% 99.96% .04% 99.91% .09% 
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Batt CLay BY SEGER METHOD 


No. 1 No. 2 No. 3 
Insol. Res Insol. Res Insol. Res. 
SiO; 24.03% 24.21% 23.91% 
Al,O3 1.70 1.55 1.69 
3 .10 .10 12 
.26 .25 40 
MgO -52 .53 30 
K,0 .47 60 58 
Na;O .16 .20 -15 
Clay Sub. 72.76% Clay Sub. 72.51% Clay Sub. 72.85% 
RATIONAL ANALYSIS 
Kallauner Seger Calculated 
Clay Sub. 98.69% 97.19% 97.89% 99.94% 99.96% 99.91% 97.00% 
uartz 
Peldesar -40 2.81 


No.11 Batt CLay 
Clay Sub. 77.28% 75.34% 79.09% 72.76% 72.51% 72.85% be te 


Quests 7.42 6.21 6.49 18.07 18.72 17.98 6:7 
eldspar 10.85 13.12 10.45 9.18 8.72 9.07 15.04 
Criticism 


It may be seen that the rational analysis by the Kallauner process: 
does not total to 100%. This is due to the fact that this process does 
not take into consideration the soluble salts of sodium, potassium, 
calcium, and magnesium, that are in the filtrate of the alumina de- 
termination. The equation’ accounts for this loss. As corrected by 
the author: 

Loss on ig. +Al,0; +Fe,0;-+HC1-+ insoluble = 100 


Conclusions 


There seems to be no definite effect of the increased concentration 
of the digesting acid in the Kallauner process. 

The Kallauner results approach the calculated more closely than 
the results by the Seger method, although the Kallauner method can 
lay no claim to chemical accuracy. 

As a plant control method, the Kallauner method is to be preferred 
to the Seger, due to the great saving in time, it being possible to run a 
Kallauner determination in twelve hours, while by the other process, 
the sample must be digested for ten hours before determining the ulti- 
mate analysis of the residue. 


pene The author is grateful to J. A. Wilkinson, George W. Burke, and 
cknowledgments P. E. Cox, for their codperation on analytical methods. 
Dept. or CERAMIC ENGINEERING 


Iowa STATE COLLEGE 
Ames, Iowa 


*H.S. Washington, Jour. Amer. Ceram. Soc., 1, 405 (1918). 
5 Trans. Ceram. Soc. [Eng.], 25, 49 (1925-26). 


| r 


DETERMINATION OF IRON OXIDE AND TITANIA 
IN CLAY REFRACTORIES' 


By W. Raymonp Kerr anp EpcGar B. Reap* 


ABSTRACT 

Customary method of determining iron oxide and titania from ignited RO; precipi- 
tate requires considerable time. Direct titration of fusions with sodium carbonate is 
impossible because of gelatinous silica. Direct titration of fusions with potassium 
bisulphate is accurate with clays low in silica and unfired clays. By treating with 
hydrofluoric and sulphuric acid, and dissolving with dilute hydrochloric and pre- 
cipitating the RzO; by ammonium hydroxide and then fusing with potassium bisulphate 
the iron and titanium oxide can with accuracy be titrated. A detail method of procedure 
is given. 

In analyzing ceramic products it is customary to determine the iron 
oxide and titania from the ignited R,O; precipitate, as is prescribed 
in the American Society for Testing Materials procedure, Serial 
Designation C18-20. This procedure, however, requires considerable 
time and where a large number of analyses are conducted, it would 
be advantageous to shorten this method if possible. Several promising 
procedures have been studied, and as a result of considerable work, there 
is outlined in this paper a recommendation for the determination of 
these constituents which is accurate and considerably shorter than the 
usual method. 


Direct Titrating Fusions with NaCO, 


An obvious method would be that of fusing the sample in sodium 
carbonate, dissolving the melt in a dilute sulphuric acid solution, re- 
ducing with zinc and titrating with permanganate solution. This direct 
method was given an exhaustive trial and it was learned that the 
results were not reliable. Apparently gelatinous. silicic acid vitiates 
the results. 


Direct Titrating Fusions with KSO, 


A second direct method consists in fusing the sample with potassium 
bisulphate and this offers greater possibilities. A large number of clays 
are taken into solution by this flux, and with subsequent solution in sul- 
phuric acid, followed by reduction and titration, there is thus provided 
a rapid and accurate means of determining the iron and titania. The 
procedure, however, is limited more or less to certain types of clays, 
since those of more siliceous nature do not dissolve completely, nor 
do materials that have been calcined. The directness, however, of the 


method makes it highly desirable for use in analyzing clays which can 


1 Received September 7, 1928. 
2 Industrial Fellows, Refractories Fellowship, Mellon Institute of Industrial Research, 
Pittsburgh, Pa. 


845 


= 


846 KERR AND READ 


be taken into solution. The data presented in Table IV indicate the 
results that may be expected with the bisulphate fusion on various 
types of clays and refractories. This procedure in detail is as follows: 
The sample is ground to pass a 100-mesh screen. One-half gram is fused 
with a potassium bisulphate button in a well-glazed porcelain crucible. 
After solution is effected, the melt is cooled and is placed in a 250 cc. 
beaker subsequently adding 150 cc. of water; 15 cc. of concentrated 
sulphuric acid are added and the beaker is warmed until the melt is 
in solution. Three grams of 30-mesh granular zinc are introduced and 
the beaker is covered with a watch glass. Reduction is allowed to pro- 
ceed over night and in the morning the solution is titrated with po- 
tassium permanganate. After titrating, the solution is made up to 250 cc. 
and an aliquot portion is used for the colorimetric determination of 
titania. 


Rapid Method Suitable for all Material 

Inasmuch as the direct fusion method with potassium bisulphate 
is not satisfactory for some types of clays and calcined materials, a 
study was made to obtain a short method that would be suitable. With 
this aim, samples were treated with hydrofluoric and sulphuric acids 
to eliminate the silica. The resulting residue was fused with potassium 
bisulphate but it was found that this fusion required considerable time 
and caused appreciable solution of the platinum crucibles. To obviate 
these defects, solution of the hydrofluoric acid residue was brought 
about by dilute hydrochloric acid, and the iron, alumina, and titania 
were precipitated in the usual manner by ammonium hydroxide. This 
R,O; precipitate was fused with potassium bisulphate, and then put 
into solution by sulphuric acid, reduced with zinc, and titrated with 
potassium permanganate. The titania was determined on an aliquot 
portion of the solution after titration. 

This general procedure appeared to be satisfactory, but there were 
a number of questions which naturally arose. 


Possible Sources of Errors 

i For example, reoxidation of the reduced solution upon 

Standing standing over night might be questioned. It was found 
that a number of these reduced solutions did not show 

the presence of ferric iron by potassium thiocyanate, but it was thought 

desirable to learn just how long such solutions could be allowed to 

stand before oxidation began. Accordingly, a number of solutions 

were prepared, reduced in the usual manner, and allowed to stand 


3 W. R. Kerr, ‘Notes on Potassium Bisulphate Fusions,’’ Jour. Amer. Ceram. Soc., 
11 [5], 330 (1928). 
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various periods after reduction and before titration. It was found that 
upon standing eighty-eight hours the solution did not show appreci- 
able oxidation. 


Effect of Titania 
In Iron Solution 


Another question is that of the effect of titania upon 
the potassium permanganate titration of iron. Mellor 
states‘ that titania is reduced by zinc and reoxidizes 
during the titration, making the results of the iron titration higher 
than they should be. This effect apparently takes place if the titration 
is conducted immediately after reduction, and it has been found 
difficult to obtain check determinations in this manner. Upon allowing 
the reduced solution to stand over night, however, consistent results 
are obtained, and it appears that the reduced titania reoxidizes during 
this period, although the iron remains reduced. 

So as to be assured of no interference from the titania, a series of 
experiments were conducted. A number of solutions were prepared, 
containing an equivalent® of 2% of ferric oxide. To these solutions 
there were added varying percentages of titania. These solutions 
were reduced, allowed to stand over night, and titrated in the usual 
manner. The results obtained from the experiments are shown in Table 
I. It is apparent from these data that titania does not exert a detri- 
mental effect when present in any percentage normally found in 
refractory materials. 


TABLE I 
EQUIVALENTS IN PERCENTAGE ON BAsIs OF A ONE-HALF GRAM SAMPLE 
Percentage of titania Percentage of ferric oxide 

added found 

0.00 2.02 

0.50 2.04 

1.00 2.02 

2.00 2.02 

3.00 2.02 

4.00 2.02 

5.00 2.02 

6.00 2.02 

7.00 2.02 

8.00 2.02 

9.00 2.02 
10.00 2.04 
20.00 3.34 
30.00 6.00+ 
40.00 10.00+ 
50.00 14.00+ 


Inasmuch as the titania is determined on a solution containing zinc 
and manganese, resulting from reduction and titration, it was thought 
necessary to determine their effect upon the colorimetric determination 


‘ “Treatise on Quantitative Inorganic Analysis,” p. 189. 
5 Corresponding to the same amount of iron in the solution as would be present when 


using a 0.500 gram sample. 
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of titania. The bleaching effect of a number of reagents upon the yellow 
titania solution is well known; and to learn of this action by zinc or 
manganese, a series of solutions of standard titania were prepared 
which contained varying percentages of zinc sulphate and manganese 
sulphate. The determination of the titania in these solutions showed 
that the presence of appreciable quantities of either of these salts was 
not objectionable. Further checks were made upon two standard 
samples distributed by the Bureau of Standards, results of which are 
given in Table II. Inasmuch as the zinc and manganese do not affect 
the colorimetric determination, it is desirable to determine the titania 
in this solution after titrating the iron, rather than to aliquot a portion 
before the reduction by zinc. 


TABLE II 
Zn-Mn absent Zn-Mn present Titania from Government 
No. titania (%) titania (%) -—_ 
0 
77 2.95 2.98 2.93 
78 3.36 3.34 3.37 


As a result of the above work, and the short time required for con- 
ducting the procedure, this method was given careful trial under routine 
conditions. The results proved satisfactory and the following detailed 
procedure is recommended. 


Recommended Procedure 


A one-half gram sample is treated with 15 cc. of hydrofluoric acid 
and 2 cc. of concentrated sulphuric acid in a platinum dish. After 
heating carefully until all the sulphuric acid is driven off, the dish 
is placed in a 400 cc. beaker. The platinum dish is filled with 1:1 
hydrochloric acid and there is added to the beaker a small quantity of 
water. The beaker is then carefully heated until the hydrochloric acid 
boils and after several minutes at this temperature the dish is carefully 
cleaned so that the contents are in the beaker.’ Distilled water is 
added to bring the volume up to 200 cc. and 2 grams of ammonium 
chloride are added. A small quantity of paper pulp is added to facilitate 
subsequent filtration. The RO; is precipitated by ammonium hydroxide 
and is filtered on a No. 41 Whatman paper. After washing twice with 
distilled water, the paper containing the precipitate is burned off in a 
well-glazed porcelain crucible. The ignited R.O; precipitate is fused 
with a potassium bisulphate button. This fusion produces a clear 
melt, so one can readily tell when all of the RO; is in solution. 

The cooled melt is transferred to a 250 cc. beaker and 150 cc. of water 
and 15 cc. of concentrated sulphuric acid are added. The beaker is 


* Any undissolved material mentioned may be neglected since it will be taken into 
solution during the subsequent bisulphate fusion. 
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then heated until the melt is in solution. To the cooled solution are 
added 3 grams of 30-mesh granular zinc and the covered beaker is 
allowed to stand over night. In the morning the reduced solution is 
titrated with dilute potassium permanganate. A blank must be de- 
termined for the zinc and potassium bisulphate used. 


TABLE III 
Bureau of Standards As determined 

Sample Per cent Per cent Per cent Per cent 
no. ferric oxide titania ferric oxide titania 
2.27 2.24 

76 2.38 2.25 2.27 2.24 
2.27 2.24 

2.27 2.24 

0.88 2.95 

77 0.90 2.93 0.88 2.95 
0.88 2.98 

0.91 2.98 

0.77 3.34 

78 0.79 3.37 0.80 3.34 
0.77 3.36 

0.77 3.36 


After titrating, the solution is made up to exactly 250 cc. and a 25 cc. 
aliquot is placed in a 100 cc. flask. If the solution is turbid it should 
be filtered ; 3 cc. of concentrated sulphuric acid and '/: cc. of ““Superoxol”’ 


TABLE IV 
Per cent Per cent ferric oxide Per cent titania 
Sample silica Hydrofluoric Hydrofluoric 
content Direct id treatment Direct acid treatment 
Raw Clay 
A 7 0.67 0.71 1.92 1.92 
B 43 1.03 1.01 2.04 2.04 
Cc 49 2.13 2.13 2.30 2.26 
D 50 0.45 0.48 2.02 1.96 
E 53 1.81 1.87 1.64 1.68 
F 56 1.11 1.11 1.60 1.60 
G 56 2.02 2.00 1.60 1.64 
H 57 1.77 1.89 1.24 1.26 
I 60 1.39 1.43 1.36 1.38 
i 62 2.23 2.21 1.68 1.64 
70 1.14 1.50 1.06 1.18 
Fired 
Refractories 

& 16 0.47 0.94 3.13 3.50 
78 21 0.61 0.77 2.72 3.34 
M 21 1.02 1.37 3.13 3.27 
77 32 0.74 0.88 2.58 2.98 
N 49 0.97 2.31 0.64 2.30 
O 50 1.83 2.76 0.84 2.30 
Pp 57 3.96 3.96 1.22 1.24 
Q 60 1.84 1.89 2.02 2.33 

R 72 1.50 1.52 

S 86 3.51 4.93 


should be added and the solution made up to 100 cc. This solution 
is compared with a standard solution in a colorimeter. Preparation 
of the standard solution is as follows: Exactly one-half gram of c.P. 
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titania is fused with potassium bisulphate. This melt is dissolved in 
cold 5% sulphuric acid solution and the volume made up to 1000 cc. 
The titania content of this solution is checked gravimetrically. For 
the colorimetric determination, 2 cc. of the standardized solution 
is placed in a 100 cc. flask and 30 cc. of water, 4 cc. concentrated 
sulphuric acid, plus '/2 cc. of “Superoxol’’ are added. The cooled 
solution is made up to 100 cc. The intensity of color in this solution 
is equivalent to the presence of 2% of titania in the test solution as 
prepared. 

The accuracy to be expected by this procedure is shown 
by the data presented in Table III. The samples bearing 
the designations 76, 77, 78 are those issued by the Bureau of Standards 
with certified analyses. It will be noted that the results obtained by 
the short method are sufficiently accurate for the requirements of most 
analytical work. 

Although this recommended procedure is not as rapid as the direct 
potassium bisulphate method, it is applicable to all types of clay re- 
fractory materials. The comparison of the two methods on a variety 
of samples is shown in Table IV. As previously mentioned, the direct bi- 
sulphate fusion method is particularly applicable to clay materials 


Accuracy 


low in silica. 
Conclusions 


(1) The direct bisulphate fusion method offers a very rapid procedure 
for the determination of iron and titania. It is not suitable, however, 
for all types of clays or for fired products. 

(2) A procedure is given which is more rapid than the customary 
methods employed for the determination of iron and titania. This 
procedure is applicable to all types of silicate refractory materials and 
is highly accurate. It was shown in the study of this procedure that 
titania does not interfere with the titration for iron with permanganate 
unless present in quantities over 10%, also that the presence of zinc 
and manganese do not affect the colorimetric determination of titania. 


MELLON INstiruTE oF INDUSTRIAL RESEARCH, 
PirrspurGH, Pa. 
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AN INVESTIGATION OF THE HYDROMETER METHOD FOR 
DETERMINING COLLOID CONTENT! 


By Paut J. SLEGEL 


ABSTRACT 
Two clays, bentonite and Florida kaolin, were used in the study of the George 
Bouyoucos hydrometer method for determining the colloid content in a clay suspension. 
It was found that the hydrometer method was not an accurate means of measuring per 
cent colloid, and since this method checks the heat of wetting, the latter, therefore, is 
also unsatisfactory. 


Introduction 


During the past thirty years or more, there has been extensive study 
and investigation devoted to the causes and measurement of plasticity 
of clays. In the most recent studies it has been generally accepted that 
plasticity is due directly to the per cent of colloid contained in the clay. 
Up to this time, however, there was no practical way (other than by the 
centrifuge separation as was done by Purdy) of measuring this colloid 
content. 

In a recent paper,? George Bouyoucos states that the hydrometer 
method is an accurate and rapid one for determining colloid content. 
His procedure, therefore, was chosen for investigation. 


The Apparatus and Procedure 

The apparatus? used consisted of a special hydrometer designed for 
this purpose by Bouyoucos, a tall glass cylinder, and two Abbé Trojan 
porcelain ball mills. The hydrometer was calibrated against the heat 
of wetting method, so that it read grams of colloid per liter of suspen- 
sion at 67°F. 

The method and apparatus suggested by Bouyoucos is as follows: 
Fifty grams of clay are dispersed in 1050 cc. of distilled water by means 
of a malted milk mixer. The cup or container used with this mixer has 
a series of copper wires on the wall of the container to act as baffles, 
and to prevent the circular motion of the suspension. The mixture is 
shaken well and poured into the glass cylinder. The hydrometer is 
then placed in the suspension, and the whole is allowed to stand for 
fifteen minutes. At the end of this period, the hydrometer is read, to- 
gether with the temperature. Since the hydrometer is standardized 
at 67°F, the reading will have to be corrected for temperature. One 
degree F makes a difference of about 0.35% of colloid. If the tempera- 
ture is above 67°F the correction will have to be added; if it is below 


1 Received March 23, 1928. 
2 George John Bouyoucos, ‘‘The Hydrometer as a New and Rapid Method for 


Determining the Colloidal Content of Soils,” Soil Science, Vol. 23, 319 pp. 
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67°F, the correction will have to be subtracted from the reading of the 
hydrometer. The final corrected reading is grams of colloid per liter 
of suspension. 

Actual Procedure 

The first clay chosen was bentonite, a very fine-grained clay, milled 
at Cheyenne, Wyo., and sold under the trade name of wilkinite. This 
clay was chosen because it was believed to be nearly 100% colloidal 
and therefore could be quite easily checked with the hydrometer. It 
was assumed to be nearly pure colloid, due to the fact that a suspension 
of this material was allowed to stand for several weeks, and did not 
show any appreciable amount of settling. A 50-gram sample was dis- 
persed in 1050 cc. of distilled water and 5 cc. of N/KOH was added, 
according to the instructions. This trial did not prove to be successful, 
however, as the suspension was too viscuous, and would not allow the 
hydrometer to register a true reading. The sample was then cut down 
to 10 grams per 1050 cc. It was dispersed as before, and allowed to 
settle for 15 minutes. When corrected for temperature, the reading 
showed that the bentonite contained about 7 grams of colloid, which 
indicated that the sample was practically 70% colloid. The same pro- 
cedure was followed, with the exception of adding the KOH. It was 
found that the addition of the KOH did not make any difference, so 
this addition was dispensed with. From these results, the hydrometer 
method seemed to be quite accurate. 

In the next step of the procedure, another 10-gram sample of ben- 
tonite was dispersed as before, but the suspension was ground in the 
ball mill for 30 minutes. The sample was removed, shaken, and allowed 
to settle for 15 minutes. This time the corrected reading of the hydro- 
meter was 9.47. Another sample was taken and ground for one hour. 
The corresponding reading this time was 11.47. This was, of course, 
absurd, as the sample originally only weighed 10 grams, so it could 
not possibly contain 11.47 grams of colloid. Thinking, however, that 
an error might have occurred, a new sample was taken and ground for 
90 minutes. The new reading was 14.54. This sample was then taken 
and ground in successive 30 minute increments. In each case, the read- 
ing advanced, and the reading corresponding to 150 minutes grinding 
was 38.54. 

The above procedure was repeated, using Florida kaolin instead of 
bentonite. The results obtained followed the general run of those for 
the bentonite. 

Experimental Data 


The following table contains the results obtained from the test of 
the two clays, bentonite and Florida kaolin. In each sample the amount 
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taken was 10 grams which were put through a 100-mesh sieve before 
grinding. 


Minutes of Corrected hydrometer reading 
grinding Gms. of colloid per liter 

Bentonite Fla. Kaolin 

0 6.92 2.27 

30 9.47 6.62 

60 11.47 13.27 

90 14.54 43.25 
120 23.28 23.11 
150 38.54 35.14 

Summary 


Since the hydrometer method of measuring colloid content has 
proved unsatisfactory, and since this method checks the method of 
heat of wetting, the latter is also unsatisfactory. Time did not permit 
the author to investigate the problem further, or to explain the de- 
crease in density of the Florida kaolin from 13.27 to 11.25, correspond- 
ing to an increase in grinding from 60 to 90 minutes respectively. It 
has been suggested that the heat of wetting be checked against the 
hydrometer and its readings, using dry samples which have been 
ground for different lengths of time as in the above test. 

Because of the increase of density with increased grinding, one would 
think that grinding reduces the particles to colloid size. But there 
seems to be a theory that there is a limit to the size of particles which a 
ball mill will produce, and if this is correct, certainly such a short 
period of grinding would not be sufficient to reduce the particles to 
such infinitely small dimensions. It is thought that perhaps the colloid 
particles adhere to the larger particles and by grinding the colloid 
particles are torn loose from the large ones. 


Conclusion 


Using the Bouyoucos hydrometer, under the conditions of the test, 
the following conclusions were drawn: 

(1) It does not measure colloid content in viscuous suspensions. 
(2) Departing (by grinding) from the Bouyoucos method of dispersion 
with the malted milk equipment, the readings which are obtained 
indicate that colloid contents are increased beyond the probable effec- 
tive grinding. (3) The fifteen-minute period for settling is inadequate 
and arbitrary. (4) No mechanical dispersive method seems to separate 
the colloid films from the large size particles. 


The author is greatly indebted to Paul E. Cox, head of the Ceramic 
Acknowledgments Engineering Department, for the many suggestions and criticisms 
based on his wide experience, and for the help obtained from the correspondence between 
Prof. Cox and Prof. Bouyoucos. He also acknowledges the courtesy shown him by the 


Soils Department of Iowa State College. 


DEPARTMENT OF CERAMIC ENGINEERING 
Iowa STATE COLLEGE 
, Towa 
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VARIATIONS IN PYROMETRIC CONE EQUIVALENTS 
OF SILICA CEMENTS AND FIRE CLAYS! 


By Sanprorp S. CoLe 


ABSTRACT 

In order to determine what variations might occur due to the method of preparing 
the sample for the pyrometric cone equivalent test a series of 100 silica cements and five 
fire clays were tested using the cement “‘as received,” ground to pass a 65-mesh Tyler ‘ 
screen, and after calcining at 1400°C grinding to pass a 65-mesh Tyler screen. The 
pyrometric cone equivalent values were obtained by two operators, the cones being made 
by one operator. It was found that testing of silica cements ‘‘as received” gave closer 
checks than ground samples. The grinding of the sample lowers the pyrometric cone 
equivalent 1'/, to 2 cones in general. 


Object of Investigation 


This investigation was made in order to determine the effect of 
grinding and calcining on the pyrometric cone equivalent value and 


Sampie Number 


Sample Number 327 
3 
eerrt SSeS See SS SSS SSS i 
26 j 
4-4-4 x4 
29 28 +x 
27++++-+++ t-e4 
26+-+4 
iw 
200 Mesh.Screen 
rCent Passing 200 Mesh n ‘ 
esh Scres Fic. 2.—Cements having 15 
2 
Fic. 1.—Cements having 10 to 15% residue to 20% residue on 48-mesh : 
on 48-mesh screen. screen. 


1 Presented at the Annual Meeting, AMericAN Ceramic Society, Atlantic City, 
N. J., February, 1928. (Refractories Division.) Received June 20, 1928. 
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to ascertain how closely two operators could check on identical samples 


treated in various manners. 


Outline of Method 


Samples of silica cements for by-product coke-oven construction 
were selected over a period of six months. These cements represented 
material produced in the Mt. Union, Chicago, and Alabama districts. 
The samples of commercial fire clays represented plastic clay from the 
New Jersey, Pennsylvania, Kentucky, and Missouri districts. 


Sample Number 
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Fic. 3.—Cements having 20 
to 25% residue on 48-mesh 


screen. 
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Per Cent Passing 200 Mesh Screen 


Fic. 4.—Cements having 25 to 30% residue 
on 48-mesh screen. 


The following tests were made with these samples. 
(1) Pyrometric cones were made from the samples “as received’’ 


and are denoted as A on graphs. 


(2) A portion of each sample was ground to pass a 65-mesh Tyler 
screen and is denoted as B on graphs. 

(3) An inch cube was calcined at 1400°C for two hours, and then 
ground to pass a 65-mesh Tyler screen and is denoted as C on graphs. 


Sample Number 
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All cones were made and set on the plaque by the same operator in 
order to eliminate the personal factor in molding and setting. A gas-fired 
furnace 12!/. inches high, 13 inches outside diameter with 2'/2-inch wall 
thickness was used for the test. The rate of heating was that specified by 


32 TT 
+—+ 
+—+—{ 
+ + 
29 A 
28 4 +++ ++-4 
27 
Sample Number as 
YUOn~R 
32 
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re) + e 
+—+- + 
+—~+ > 
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27 we + 
26 
32 TT 
Cc 3¢ + + + 
VU x 30 t X-+X 
x 
Cc Le ee-ee 29 
2PBYe-+-+ + 4+-4-+4-4 4 
26 
26 
32 ~ 
S$sss 
lee 
TTT? Sample Number 
sos 
29+ e+ Fic. 6.—Fire clay, 
e.+ 
28+ re Sample 101 
(New Jersey siliceous) 
Sample 102 
RAHM (Missouri plastic) 
Per Cent Passing le 103 
200 Mesh Screen sampre 


(Pennsylvania siliceous) 


Fic. 5.—Cements Sample 104 
having 30 to 35% (Pennsylvania plastic) 
residue on 48-mesh Sample 105 
screen. (Kentucky plastic) 


the tentative revision of A.S.T.M. Standard Method of Test for Soften- 
ing Point of Fireclay Brick.2 The pyrometric cone equivalent was 
obtained by two operators so as to determine what variation might 
be expected from two operators using the same’apparatus. ~ 


2A.S.T. M. Proceedings, 27, [1] 1094-95 (1927). 
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Results Obtained 


The data were plotted on graphs, the cements being segregated as to 
screen analyses, both as to material retained on a 48-mesh Tyler screen 
and to material passing a 200-mesh Tyler screen. The coarsest cement, 
or that having the least amount passing a 200-mesh screen, is at the 
left of the graph and the finest cement is at the right. The percentage 
passing a 200-mesh screen varied between 30 and 45%. 

Allowing a tolerance of + one-half a cone the per cent of checks for 
each set of data would be: 


On 48-mesh 

(%) A B C 
10-15 100 68 86 
15-20 100 72 67 
20-25 100 81 ' 75 
25-30 93 89 86 
30-35 100 100 100 
Average 98 82 83 


The grinding of the cement to pass a 65-mesh screen causes on the 
average a lowering of about 1'/. cones. The calcination brings about 
nearly 2 cones lowering in pyrometric cone equivalent. 


INDUSTRIAL FELLOW 
Koppers Company LABORATORIES 
MELLON INstITuTE, PirrspurGH, Pa. 
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SOME PHYSICAL PROPERTIES OF GLASS TANK 
BLOCK REFRACTORIES'! 


By A. Ernest MACGEE 


ABSTRACT 

Porosity, crushing strength, elasticity, specific gravity, transverse strength, thermal 

expansion, impact strength, and resistance to heat shock were determined on five glass 

tank block refractory bodies. Ability to resist heat shock was successfully predicted 

from the elasticity, transverse strength, thermal diffusivity, and thermal expansion 
values. 


Introduction 

The object of this investigation was to determine the physical 
properties of some glass tank block refractories. 

The test pieces were placed at the author’s disposal by a well-known 
manufacturer of glass tank block refractories. Five different body 
compositions were tested. All test pieces were fired to cone 12 on a 21- 
day schedule in the regular commercial kilns employed in firing this type 
of refractory. The pieces were fired in commercial kilns rather than in 
test kilns. The test pieces were made as nearly representative cf 
commercial! tanks as possible. 


TABLE I, 
CoMPOSITION OF GLAss TANK BLock BopiEs 
Body Alumina Silica Remarks 
A 26.3 68.5 
B 39.2 58.5 
42.4 54.1 
D 41.3 55.5 Cyanite concentrate grog 
E 53.4 43.3 Crystalline alumina grog 


Although the exact chemical and mineral compositions of the various 
bodies were not available, their alumina and silica contents as figured 
from analyses of the raw materials are approximately as shown in 
Table I. The grog employed in Body D was cyanite concentrate, the 
concentrate being approximately 65% cyanite and 35% quartz by 
volume. Body E contained artificial corundum grog. 


The Physical Tests 
The manner in which the various determinations were carried out 
has been fully described in a previous article.? 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Detroit, Mich., 


February, 1927. (Refractories Division.) 
2 A. E. MacGee, ‘‘Some Physical Properties of Chemical Stoneware Bodies,” Jour. 


Amer. Ceram, Soc., 10[8], 569-78 (1927). 
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Data Obtained 


Table II shows the coefficients of linear expansion of the various 
bodies, while Figs. 1 and 2 graphically illustrate these values. The high 
silica low alumina bodies, A and B, exhibit considerable irregularity in 
their expansion over the different temperature intervals, the expansion 
of these bodies being distinctly greater than that of the other bodies. 
A logical explanation for the exceptionally high expansion of bodies 
A and B at about 230°C can be made by assuming that part of their 
silica content has been transformed into cristobalite, the a to B inversion 
causing the rapid increase in expansion. Contrary to expectation, 
the body, E, which contained artificial corundum as grog had the 


TABLE II 


COEFFICIENTS OF LINEAR EXPANSION OF GLASS TANK BLOCK REFRACTORY 
BODIES OVER THE INTERVAL 30 To (°C 


Body 114°C 235°C 357°C 483°C 602°C 724°C 844°C 
A 11.0 18.1 13.9 hee 10.8 9.9 9.2 
B 6.6 10.0 8.6 8.0 8.0 7.9 7.0 
Cc 4.6 5.2 5.0 5.3 
D 6.7 6.4 5.9 5.9 
E 4.2 4.7 5.0 5.0 5.0 
Note: Values are to be multiplied by 10~* 


lowest expansion. Artificial corundum has. a coefficient of linear ex- 
pansion of about 8 by 10~* over the interval 30 to 850°C. 

As would be expected, body D which contained cyanite concentrate 
grog showed some irregularity in expansion, this being due in all 
probability to the presence of free quartz in the concentrate. It seems 
that little free quartz remains in the fired body because of the complete 
absence of a rapid increase in expansion in the neighborhood of 575°C, 
the inversion temperature of a to 8 quartz. As is evidenced by the high 
expansion at about 230°C, the quartz has, in all probability, been 
transformed during the firing process into cristobalite, the a to @ in- 
version causing the high expansion. 


TABLE III 
PHYSICAL PROPERTIES OF GLASS TANK BLOCK REFRACTORY BopIEs 
Body Crushing Porosity Apparent Modulus of Modulus of Impact Heat Heatshock 
strength specific gravity _ elasticity rupture strength shock number 
A 8800 21.9 2.53 10.8X10° 1940 2.7X10° 63.7 102 
B 10700 19.2 2.59 1730 42.3 189 
11800 17.9 13.2.5 2080 a4 5.0 355 
D 8400 19.6 2.61 1670 Be 31.4 243 
E 7200 23.9 2.78 1440 18.1 253 


Note: Crushing strength, modulus of rupture, and modulus of elasticity are expressed 
as pounds per square inch. Impact strength is expressed as gram centimeters per sec- 
ond. Heat shock and porosity are expressed as per cent. 


Table III shows the crushing strength, porosity, impact strength, 
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heat shock, transverse strength, apparent specific gravity, and elas- 
ticity values for the various bodies. 

Although the values for body E are slightly higher, it is to be noted 
that the porosity and apparent specific gravity values for each of the 
bodies are practically the same, being about 20 and 2.6 respectively. 
That is, the heat treatment was such that each body was matured to 
practically the same extent. 

Although body C has a slightly lower elasticity and impact strength, 
its crushing and transverse strengths are considerably greater than 
those of the other bodies. This, along with its low expansion, is reflected 
in its remarkable resistance to heat shock. 

Body E, which contained 
artificial corundum grog, is 
distinctly inferior to the 
other bodies with regard to 
crushing, impact, and trans- 
verse strengths. 

It should be noted that 
the body, C, with the lowest 
porosity also has the lowest 
elasticity and impact 
strengths and the highest 
crushing and transverse 
strengths. This is simply 

Fic. 1. another confirmation of the 
general observation that the physical properties of bodies depend, 
in large measure, upon the extent to which they have been matured, 
the general strength and brittleness increasing with the degree of 
vitrification. Although a body possessing a high transverse strength 
will, in general, have a high impact and crushing strength, the relations 
do not agree perfectly. 

In developing and testing various ceramic bodies in the past, the 
general practice has been to determine transverse strength alone and 
refer to the modulus of rupture values as the ‘“‘mechanical’”’ strength 
of the bodies. One reason for doing this was the relative convenience 
with which this particular physical property could be determined. 
The fallacy, however, of taking this one property as the criterian for the 
‘‘mechanical”’ strength of a specimen is at once apparent when one 
examines the values in Table III. If one were judging the ‘‘mechanical”’ 
strength of the bodies by the modulus of rupture values, a certain 
arrangement would be obtained. If the bodies were evaluated according 
to crushing strength or impact strength, an entirely different ar- 
rangement would be obtained. For example, the body with the 
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greatest transverse strength is the least resistant to impact. Thus, if 
the bodies were to be subjected to continuous and severe impact, an 
entirely erroneous idea as to their relative desirability would be obtained 
if their ‘‘mechanical” strength were to be judged by the modulus of 
rupture values alone. The point is simply this, the particular physical 
property or properties should be determined for ceramic bodies which 
most accurately indicate their ability to withstand successfully the 
abuse to which they are subjected in practice. Of course, the use to 
which the ware is to be put will largely decide the relative importance 
of the various physical properties. 


Thermal Expansion 

Tank blocks frequently spall entirely in two during service, many 
such cracks forming during the time the tank is being brought to 
operating temperature. All 
present commercial brands 
of tank blocks appear to be 
afflicted with this trouble 
and it is generally conceded 
to be one of the most im- 
portant present day prob- 
lems in connection with 
this type of refractory. 
Such cracking is, doubtless, 
closely related to the heat 
throughout the block as 200 3s00~ 400 
well as the strictly ‘‘me- 
chanical’’ physical proper- 
ties such as tensile strength and elasticity. When there are temperature 
differences, strains are set up due to the thermal expansion of the 
material in question. In general, these strains vary directly as the 
thermal expansion. Whether or not a given material will withstand such 
strains depends, largely, upon the elasticity and tensile strength of the 
material. 

Numerous data have been accumulated for thermal expansion but 
there have been very few cases in which these data were correlated with 
thermal diffusivity, elasticity, and tensile strength, each being of 
vital importance in the case of a body being subjected to sudden and 
repeated temperature changes or temperature gradients. 

Winkelmann and Schott* have conducted extensive investigations 


3 Winkelmann and Schott, ‘Uber thermische Widerstandskoeffizienten verschiedener 
Glaser in iher abhangigkeit von der chemischen zuzammensetzung,” Ann. der. Phys. 
Chem., 51, 730 (1894); Jena Glass by Hovestadt. 
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on the physical properties of glasses and have correlated them with 
thermal endurance or ability to withstand sudden and repeated heat 
shock. They assumed that failure was caused, primarily, by tension 
stresses and represented the thermal endurance of glasses by the follow- 


ing formula: 
k 
E= — in which 
eXa gxXh 


E=thermal endurance or resistance to spalling influences 
s =tensile strength 

e = Young’s modulus of elasticity 

a=coefficient of thermal expansion 

k =thermal conductivity 

g=density 

h=specific heat 


The term Vv is known as the thermal diffusivity. 

Although the above formula was designed primarily for glasses, 
it or some slight modification is, doubtless, applicable to the spalling 
and cracking of refractories when subjected to temperature changes 
or temperature gradients. Norton‘ has assumed that the spalling 
tendency of a brick is directly proportional to the coefficient of expan- 
sion and inversely proportional to the maximum shearing strain and the 
square root of the diffusivity, this tendency being represented by the 


following formula: 


e 


S= in which 


ax/d 
S=spalling tendency 
e =coefficient of thermal! expansion 
a=maximum shearing strain 
d=thermal diffusivity 

It can, however, be shown that this equation reduces to the same 
general form as that given by Winkelmann and Schott. 

Norton assumes that the fissure in the case of a spall follows the 
isothermal plane and that failure is attributable, primarily, to shearing 
strains. This view is at variance with that of Preston’ who assumes 
that the fissure,in a typical spall case, enters normally to the isothermals 
at right angles to the tension, then bends around sharply removing the 
corner, and makes its exits tangentially at other edges, the form of the 
fracture showing that spalling is the result of tensile failures. However 
the case may be, all are agreed on the importance of other physical 
properties such as elasticity, specific heat, thermal conductivity, etc., 
as well as thermal expansion. Nevertheless, so far as the author is 

4F. H. Norton, “A General Theory of Spalling,’’ Jour. Amer. Ceram. Soc., 8, 29 


(1925); “The Mechanism of Spalling,” Jour. Amer. Ceram. Soc., 9, 446 (1926). 
5 F. W. Preston, ‘The Spalling of Bricks,’’ Jour. Amer. Ceram. Soc., 9, 654 (1926). 
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aware, there have been only two investigations carried out on ceramic 
bodies other than glasses in which an attempt was made to correlate 
these vitally important properties with ability to withstand spalling 
influences. 


Factors Involved in Spalling 

In this discussion spalling behavior is considered in its broadest 
sense, namely, the behavior of the body when subjected to temperature 
changes and temperature gradients. Doubtless much of the confusion 
on the general subject of spalling is due to laboratory spalling tests 
failing to give results in accordance with practice. Quite a variety of 
tests have been employed to determine the spalling qualities of various 
ceramic bodies. In the case of refractories, the general test consists of 
heating one end of the brick at a given temperature for a given length 
of time, after which it is 
centage loss in weight after 


4-4-4. 4 


a given number of cycles be- Percentage ial Stceagth. (as 
ing taken as the resistance to 3% Predicted from Heat Shock Numbers: 
spalling influences. In the [§ by Glass ‘Tonk! Block Refractories | | 
present investigation, the when! Subjected ‘to 
ability to withstand spalling s Gradients: and Variations! | 
influences was ascertained by 
determining the percentage 

decrease in impact strength 
after a definite heat shock “)}-tese 
treatment as already de- shack numbers = 
scribed. As a matter of fact mire 


in spite of the great variety 
of tests, a really satisfactory general laboratory spalling test has not 
been developed. 

Norton and Preston have pointed out that spalling would take place 
at the first temperature shock or else no spalling would occur with an 
infinite number of shocks if the specimen were an elastic homogeneous 
medium. Although this assumption may have some theoretical justi- 
fication, it appears to the author to be entirely unwarranted when a 
consideration of certain known facts is made. Elastic fatigue and 
related phenomena are rather generally known. For example, assume 
that a specimen is broken under tension with the pressure being applied 
at any given rate. Under these conditions a certain minimum pressure 
will be required to break the specimen. If applied, however, at a 
sufficiently slower rate, a much smaller pressure will cause the failure 
of the specimen. In all probability, fatigue is a very important factor 
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in spalling, it being especially so in the case of large shapes such as 
tank blocks. It is entirely possible that a given specimen may be 
subjected to strains caused by temperature gradients which initially 
are far below those required to spall the piece but which will ultimately 
cause failure due to fatigue. What actually happens when a body is 
subjected to spalling influences is a gradual weakening of the specimen, 
accompanied by a gradual loss of material if the test be severe enough. 
The strains in a specimen, if structurally homo- 
geneous, arise from unequal expansion which is 
in turn due to temperature differences within the specimen. If the ex- 
pansion be sufficiently high as to give rise to strains which cause the 
elastic limit and ultimate strength to be exceeded, the specimen will 
fail. Therefore, it is evident that resistance to spalling can be increased 
by decreasing the thermal expansion and eliminating irregularities in 
the rate of expansion such as are caused by the inversion of a to 6 
quartz. In general a high silica content indicates a high and irregular 
thermal expansion. The expansion varies tremendously with the 
composition and heat treatment. 

In the case of refractories subjected to a long soaking temperature, 

the free silica will often be in the form of cristobalite and the body will 
have a very high expansion at about 230°C. Thus, the tendency to 
spall will be very marked when the specimen is subjected to tempera- 
ture changes below about 400°C. 
If the thermal diffusivity of a body were infinitely great, 
it is apparent that the specimen would not be susceptible 
to spalling influences because there could be no tempera- 
ture gradients throughout its mass and, consequently, there could 
be no strains set up because of differential expansion. As a matter of 
fact, however, the thermal diffusivity of most ceramic bodies is con- 
spicuously small and spalling strains are quite the ordinary condition 
encountered in this class of materials. 

The thermal diffusivity was not determined for the bodies employed 
in this investigation. Since the bodies were not radically different in 
general composition and structure (their porosities hovering around a 
mean value of 20), the thermal diffusivity was assumed to be the same 
for each body and was disregarded in making the heat shock number 
calculations. The author feels perfectly justified in doing this because 
it has been shown by Norton,‘ Booze and Phelps,® and others that the 
relative thermal diffusivity for the same general type of ware, such as 
fire brick, varies only a few per cent and is not a vitally important factor 
in predicting spalling behavior for bodies of the same general structure 


Thermal Expansion 


Thermal 
Diffusivity 


* M. C. Booze and S. M. Phelps, “‘A Study of the Factors Involved in the Spalling 
of Fire Clay Refractories, etc.,”” Jour. Amer. Ceram. Soc., 8, 361 (1925). 
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and composition. Tadokoro’ has shown the thermal diffusivity of 
fireclay brick to be 2.80 at 200°C, 3.96 at 500°C, and 4.02 at 900°C. 
Tesnaiediiians Although the thermal endurance formula referred to 
Strength above calls for the tensile strength, transverse strength 
was determined in its stead because of the relative ease 
and accuracy with which this value can be obtained. The relation is not 
perfect, but a body possessing a high tensile strength will, in general, 
have a correspondingly high transverse strength. In all probability 
the transverse strength as well as crushing strength, elasticity, etc., 
would vary enormously if determined at various temperatures. Suitable 
apparatus, however, for making these tests at elevated temperatures 
was not available so they were determined at room temperature only. 
In this connection, McGee® has shown that the modulus of rupture 
of silica brick at 1350°C is about one-third the strength at atmosphere 
temperature, being from 130 to 189 pounds per square inch. Of course, 
the greater the transverse strength the less will be the tendency of the 
specimen to fail when subjected to spalling influences. 
Elasticity Norton and Booze and Phelps® have determined the 
relative elasticity of various types of refractories at com- 
paratively high temperatures, namely, about 600°C. The latter 
authors obtained intensely interesting data which showed very great 
differences in the elastic properties of different types of refractories. 
Although determinations were made at only two temperatures, namely, 
635°C and 725°C, the effect of temperature on the elastic properties 
was strikingly illustrated together with the fact that plastic and per- 
manent deformation takes place at surprisingly low temperatures. 


Heat-shock Number 


As previously pointed out, the thermal diffusivity for materials 
not radically different in composition and structure varies only a few 
‘ per cent. So disregarding thermal diffusivity, the ability of the various 
bodies to withstand spalling influences was calculated as follows: 


s 


N= in which 


aXE 
N=heat shock number of resistance to spalling influences 
s =transverse strength in terms of modulus of rupture 
a=coefficient of linear expansion 
E=Young’s modulus of elasticity 


The maximum expansion value below 490°C, the upper limit em- 
ployed in the heat-shock test, was used in making this calculation. 


7 Y. Tadokoro, “On the Determination of Therma! Conductivity, etc.,”” The Science 


Report of the Tohoku Imperial University, 1st Series, 10 (1921). 
8 E, N. McGee, “Comparison of Hot and Cold Modulus of Rupture for Silica Brick,” 


Jour, Amer. Ceram. Soc., 5, 888 (1922). 
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This is justified because, assuming everything else equal, the greatest 
strains would arise with the greatest expansion values. Although a 
much more significant series of values would have been obtained had 
the elasticity and transverse strength values been obtained at about 
every 100°C to as high as 900°C, attention is called to the striking 
exactness with which the heat-shock numbers coincide with the results 
obtained in the heat-shock test. This is at once apparent when Table III 
and Fig. 3 are referred to. The bodies with the lowest heat-shock num- 
bers, the numbers being calculated from the elasticity expansion and 
transverse strength values, have the greatest percentage loss in strength 
when subjected to heat shock. 

Attention is also called to the fact that if one were to arrange the 
five bodies in the order of their ability to resist heat shock, a strictly 
correct arrangement would not be obtained if either the thermal expan- 
sion, elasticity, or transverse strength values alone were taken into 
consideration. When, however, these three physical properties are 
considered together as in the heat-shock number calculation, the bodies 
do arrange themselves correctly with respect to their ability to resist 
spalling influences. This effectively illustrates the inadequacy of 
judging the spalling tendency of refractories by any one physical 
property such as thermal expansion. It is, of course, possible for one 
body to have a much greater expansion than another and still be less 
susceptible to spalling influences because of having a correspondingly 
higher elasticity and tensile strength. 


Conclusions 


(1) Some of the physical properties which are characteristic of glass 
tank block refractories are given in Tables II and III. 

(2) Depending largely on composition, some physical properties of 
glass tank block bodies are approximately as follows: (a) crushing 
strength varies between 7,000 and 12,000 pounds per square inch; 
(6) porosity and apparent specific gravity are 20 and 2.6 respectively; 
(c) Young’s modulus of elasticity varies between 7.5 x 10° and 10 x 105 
pounds per square inch; (d) transverse strength as modulus of rupture 
varies between 1440 and 2080 pounds per square inch; (e) impact 
strength varies between 2.4 x 10° and 3.2 x 10° gram centimeters per 
second expressed as momentum; (f) coefficient of linear expahsion varies 
between 5 x 10-° and 9 x 10~* over the interval 30°C to 850°C. 

(3) For bodies. not radically different in composition and structure, 
the resistance to spalling influences can be predicted from the thermal 
expansion, elasticity, and transverse strength. 

(4) High silica tank block bodies have exceptionally high coefficients 
of thermal expansion, especially in the neighborhood of 250°C. This 
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is probably due to the presence of cristobalite, the a@ to 8 inversion 
causing the rapid increase in expansion. 

(5) A body may be strong enough to withstand a given initial strain 
caused by temperature gradients and fail after a period of time due to 
“‘thermal”’ fatigue. 

(6) The characteristics of bodies highly resistant to spalling influence 
are as follows: (a) low and uniform rate of expansion, (b) high tensile 
and transverse strength, (c) low Young’s modulus of elasticity, (d) high 
thermal diffusivity, and (e) not readily susceptible to thermal fatigue. 
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SOME EFFECTS OF COAL ASH ON REFRACTORIES' 


By T. N. McVay? R. K. Hursn® 


ABSTRACT 

The action of coal ash on the following types of refractories was studied: (1) high 
diaspore brick, (2) fireclay refractories with very little quartz, (3) fireclay refractories 
with considerable quartz, (4) refractories containing a mixture of diaspore and fireclay, 
and (5) andalusite refractories. The tests were carried out in a rotary test furnace at 
temperatures ranging from 1500 to 16Q0°C. The phases present in the coal-ash refractory 
slag were identified by means of the petrographic microscope and consisted of magnetite, 


mullite, and glass. The effects of time of slag action and slagging temperature were 


studied. 
Purpose 
The purpose of this study was to determine the nature of the com- 
pounds present in the slag coatings at the interface and in the refractory 
body adjoining the slag contact. 


Method 
Examination was made of a considerable number of refractory bricks 
of different types which had been subjected to the action of coal-ash 
slags of relatively high iron content at temperatures of 1500 to 1600°C. 
The slagging action was carried-on over periods ranging from 7'/2 to 
30 hours in a rotary test furnace. In this furnace, powdered coal-ash 
slag was fed through a burner and impinged on the vertical face of the 
brick, flowing down over the surface and out through an opening in 
the bottom of the furnace. Atmospheric conditions were somewhat 
reducing in the test, 2 to 2.5% CO being present in the furnace gases. 
The methods of immersed grains and thin sections were used in the 
examination of the bricks. In many cases, on account of the very small 
crystals present, it was found advisable to use oil-immersion objectives 
with '/;.- and '/;,-inch foci, thus giving magnifications up to 900 diam- 
eters. The thin sections were cut at right angles to the slag contact 
and these were used to study the structure. Immersed grains were used 

only to identify some of the minerals present. 


Results 
It was quite easy, with the petrographic microscope, to identify the 
bricks in the following classes: (1) high diaspore refractories, (2) fire- 
clay refractories with very little quartz, (3) fireclay refractories with 
considerable quartz, (4) refractories containing a mixture of diaspore 
and fire clay, and (5) andalusite refractories. 


1 Received May 19, 1928. 
2 Associate, Ceramic Engineering, Univ. of Illinois. 
3 Associate Professor, Ceramic Engineering, Univ. of Illinois. 
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Diasporite, when heated, changes into the a form of 
corundum. In the presence of fluxes the corundum 
goes into solution and mullite crystallizes. The solution of the corundum 
may be noted by the rounding of the individual grains. 

Diaspore brick generally show a high degree of porosity and permea- 
bility at ordinary furnace temperatures. Consequently slag penetrates 
much more readily than in the case of the less refractory fireclay brick 
and a much greater surface is thereby exposed to slag action. 

In section, the slag appears as a glass containing crystals of mullite 
and magnetite. In some cases corundum, mullite, and magnetite are 
present as co-existent phases. Isolated grains of the refractory, sur- 


Diaspore Brick 


Fic. 1.—Grains of diaspore refrac- Fic. 2.—Magnification 100 X. Show- 
tory surrounded by slag. Section taken ing glass formation back of the slag 
in slag layer. contact. 


rounded by slag, are numerous. This is illustrated in Fig. 1. The light- 
colored diaspore grains are surrounded by a dark-colored slag which 
contains crystals of mullite. The diaspore grain contains numerous 
rounded crystals of a-corundum. 

The fireclay brick with either high or low quartz 
content act similarly in contact with the slag. In 
many cases the clay vitrifies or fuses to a dense, porcelainlike mass 
immediately back of the slag contact and this dense layer of material 
effectively resists the penetration of the slag. Examination of the body 
back of the slag interface shows the formation of a glass which surrounds 
the original clay or grog particles. These particles act as seeds for the 


Fireclay Brick 


‘ 

é 

i 
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growth of mullite crystals into the glass. This is shown to some extent 
in Fig. 2 although the magnification is not sufficiently high to bring 
out the details effectively. It is probable that this glass is formed by the 
fusion of the bonding material in the brick. 

Examination was made of several brands of fireclay brick which 
had been heated for several hours at 1600°C without contact with slag. 
These had the same characteristic structure as found in the slagged 
brick immediately back of the slag interface, showing that the glass 
formation in the body proper was not due to a penetration of the slag. 

In most cases the coating of slag on the brick is relatively thin and 
there is a sharp line of contact between the body and the slag. Very 


Fic. 3.—Magnification 100. Sharp Fic. 4.—Magnification 100 X. Banded 
slag contact. appearance of slag coating on brick. 


little penetration of the slag into the body is evident and the diffusion of 
the slag into the glassy portion of the body is apparently extremely 
slow. A sharp slag contact on a fireclay brick is shown in Fig. 3. The 
slag layer contains white crystals of mullite and black dendritic crystals 
of magnetite, both well developed. Frequently grog particles from the 
body are found in the slag layer. 

On some of the brick the slag contact has a banded appearance 
(Fig. 4). The outer layer of the slag is very dark in color and contains 
crystals of mullite and magnetite with some glass. Back of this is a 
glassy layer, yellow in color, which contains large crystals of_ mullite. 
The slag at the interface is black or very dark in color, becoming 
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gradually lighter as the body is approached. Miullite crystals appear 
throughout the slag layer, increasing in size from the body outward. 
Where a large amount of iron is present, dendritic crystals of magne- 
tite are formed, shown by the black portions in Fig. 5. Mullite also 
appears in this slide in lath-shaped crystals and in rectangular cross- 
sections cut approximately perpendicular to the axis. It is probable 
that some of the iron is taken into solid solution in the mullite since the 
crystals, in some of the slides examined, showed a smaller optic angle 
than that of normal mullite. Winchell‘ reports that mullite takes iron 
into crystal solution with an increase of the indices of refraction. 


Fic. 5.—Dendritic crystals of Fic. 6.—Magnification 100. Slag 
magnetite in slag layer. contact; rapid cooling. 


The occurrence of dendritic crystals of mullite was noted in a few 
instances with very high magnifications (900). These, representing 
an early stage in crystallization, have the characteristic treelike growth 
seen in magnetite but are colorless. They gradually fill out to the typical 
rectangular cross-section. The crystals of mullite are acicular and 
fibrous and group themselves into long rectangular crystals, which, 
in many cases, entrain interstitial glass. 

The quartz grains in the body are in the process 
of changing to cristobalite. The unaltered 
quartz fragments are angular rather than 
rounded, indicating that there has been a 


Fireclay Refractories 
with Considerable 
Quartz 


4 A. N. Winchell, Elements of Optical Mineralogy, Part II. 


AA 


872 MCVAY AND HURSH 


splitting or breaking of the original grain. Around each quartz grain 
there is a thin dark-colored border which contains very minute micro- 
scopic crystals of mullite oriented radially to the center of the grain, 
forming a fiinge around it. 

It may be deduced from this that silica causes the formation of 
mullite, probably because the solution of the silica results in the lower- 
ing of the viscosity of the glass at the contact with the grain and thereby 
accelerates crystallization. This fringe is dark in color due to small 
black particles which are probably magnetite. These are too small to 
positively identify them as such, being less than '/ ou in size. 


Fic. 7.—Magnification 100 X. Interior Fic. 8.—Magnification 100. 
of brick; fast cooling. Quartz grain in body almost completely 
altered to cristobalite. 


In the one sample of this type of refractory 
which was examined, the fire clay was in 
excess and the slag contact was the same as 
that for an ordinary fireclay brick. 

In the one case examined, the slag had penetrated into 


Fireclay Refractories 
Containing Diaspore 


Andalusite 
. the brick and many grains of the andalusite were 
Refractories 
present in the slag, most of these being well altered 
to mullite. 


The Effect of Rapid Cooling 


The samples of brick previously examined had been cooled in the 
furnace and some time was therefore allowed for crystallization to 
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take place. In order to determine whether or not this occurred at fur- 
nace temperatures, a sample of fireclay brick was subjected to slag 
action at 1600°C for several hours, then withdrawn and immediately 
quenched in water. The slag coating, in this case, was nearly colorless, 
the iron evidently being in solution. No crystals appeared in the slag ex- 
cept at the interface where mullite crystals of moderate size were grow- 
ing out from the body into the slag (Fig. 6). Within the body the 
structure was identical with that in brick subjected to slag action. The 
glassy portion contained crystals of mullite, Fig. 7. 

In Fig. 8 a quartz grain in the body showed fracture produced in the 
processes of heating and alteration. This grain had been almost com- 
pletely changed to cristobalite. 


Conclusions 

Fireclay brick resist slag penetration because of the formation of a 
dense nonporous layer back of the slag contact caused by the vitrifica- 
tion of the refractory body. If there is a large amount of glass present 
the grog particles are more easily eroded and removed. 

In no case was any feldspar noted in the slags, probably due to the 
high temperature of operation and the very thin slag layer. If the coat- 
ing were thicker and the temperature lower, feldspars could be formed 
in the outer portions of the slag, since the alumina content would be 
low in this region. 

Diaspore brick are much more deeply penetrated by the slag since, 
on account of their high temperature of fusion, they are still quite 
porous at furnace temperatures. After the pores are filled with slag 
further penetration is retarded. 

The slag may appear in a double layer but this only develops when 
slagging is carried on at temperatures close to 1600°C. No double layer 
was noted in the case of diaspore refractories. 

Examination of brick slagged by several different kinds of coal ash 
showed the same characteristics. Varying the length of time of slagging 
and the slagging temperature (within the limits of this investigation) 
did not change the reactions taking place or cause any new com- 
pounds to appear. The compounds present were the same as those found 
in refractories which had been subjected approximately to the same 
temperatures in a boiler furnace. 
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Abrasives 


Metal-polishing properties of stones in connection with their chemical and minera- 
logical composition and structure. V. V. ArsHinov, B. YA. MERENKOv, AND F. ANnosov. 
Trans. Inst. Econ. Mineral. Met. (Moscow), No. 38, 1-30 (1928).—Hard stones are not 
suitable for removal of the surface inequalities of metals, in particular of Cu, since 
they soon become covered with Cu and thus lose their polishing effect. A slight amount 
of clay in the stone contributes to fine polishing, but an excess of it decreases the polishing 
capacity. British and Russian polishing stones have been examined. ‘Fine Polishing 
Block”’ (Scotch) was dark brown, very compact, nonhygroscopic, and of moderate hard- 
ness; its principal ingredients were quartz and mica. ‘‘Bluestone-Fine’’ (Scotch) 
was gray, slightly porous and water-absorbing; its principal constituents were quartz 
and mica. The Russian stones, which were mined in the environs of Krivoi-Rog, 
were in quality much like the Scotch species ‘“Tam O’Shanter”’ and “Bluestone-Fine.”’ 
One of them was a phillite; it was compact, dark gray and of fine texture. The principal 
mineralogical constituents of the latter were 61% mica (35% of which was of the musco- 
vite variety) and 37% quartz; its chemical analysis was: SiO; 64.32, TiO, 0.64, Al,O; 
21.37, Fe,O; and FeO 2.52, MnO 0.34, MgO 1.56, CaO 0.60, Na,O 1.42, K,O 4.85, 
loss on ignition 3.09%. Another Krivoi-Rog polishing stone was a black and fairly 
compact slate which consisted of quartz 49.5, mica 44 (26% of which was muscovite), 
coal-like substance 5, other minerals 1.5%. Its chemical composition was: SiO, 67.06, 
TiO, 1.02, Al,O; 15.84, Fe,O; and FeO 0.72, MnO 0.00, MgO 0.48, CaO 0.59, Na,O 0.59, 
K,O 2.94, V.O; 0.04, Cr.,O; 0.02, loss on ignition 11.26%. (C.A.) 

Wetting (of powders) and its measurement. E.F.GrigeG. Fuel, 7, 136-38(1928). 
—The “wetting”’ of a powder is measured by the rate of rise of the liquid up a column 
of the powder in a tube, the lower end of which just dips into the liquid. The tube is 
suspended from one arm of a modified Odén continuous-weighing balance, and its increase 
in weight determined at suitable intervals. The resistances of the column of powder 
to air flow and to liquid flow are also determined. (B.C.A.) 


PATENTS 


Lubricating device for grinding machines. JoHN Batu. U. S. 1,680,360, Aug. 14, 
1928. In a grinding machine, a grinding wheel, a lubricant conveying pipe extending 
downward substantially in the plane of rotation of the wheel to a point directly above 
the point of contact of the wheel with the work, a second lubricant conveying pipe 
extending upward substantially in the plane of rotation of the wheel to a point directly 
below the point of contact of the wheel with the work, whereby converging streams of 
lubricant are delivered to the wheel and work at the cutting point, and means to control 
the flow of lubricant from the two pipes and vary that of one relative to the other. 

Swing-frame grinder. FRANK E. Srratron. U. S. 1,680,958, Aug. 14, 1928. Ina 
grinding machine of the swing frame type, a support, a cylindrical frame, fulcruming 
connecting means rotatably and longitudinally adjustably mounted on the frame means 
to universally attach the connecting means to the support, a motor mounted on the 
frame on one side of the fulcruming means, a grinding wheel mounted on the frame on 
the opposite side of the fulcruming means, power transmitting mechanism connecting 
the motor and grinding wheel, a counter weight longitudinally and rotatably adjustably 
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mounted on the frame, an operating handle attached to the frame and shock absorbing 
means mounted in the power transmitting mechanism to prevent the transmission of 
vibration from the grinding wheel to the operating handle. 

Grinding machine. JAmes N. HEALD AND WitiiAM Law. U. S. 1,681,183, Aug. 
21, 1928. In a grinding machine, means for imparting rotation to substantially flat 
work-pieces, a grinding wheel having its axis of rotation substantially at right angles 
to the axis of work-piece rotation, and means for feeding the wheel into grinding position 
by movement in a line contained in the angle between the two axes. 

Crowning device for roll grinding machines. PAaut SToNER. U. S. 1,681,794, Aug. 
21, 1928. A roll grinding machine comprising a grinding wheel, a work holder, means 
for causing a relative traverse between them, a base pivoted to permit the wheel to swing 
tangential to the work, cam followers on the base, a cam shaft having thereon a pair of 
oppositely positioned cams for each cam follower adapted to be selectively engaged 
therewith, means for rotating the cam shaft in timed relation with the relative traverse 
of the grinding wheel and the work carriage and means for varying the speed of rotation 
of the cam shaft with respect to the relative traverse of the grinding wheel and the work 
holder whereby the depth of concavity or convexity on the work may be varied in pro- 
portion to the length of the work or to cause equal reduction in work of different lengths, 
substantially as set forth. 

Manufacture of abrasive articles. DUANE E. Wesster. U. S. 1,681,891, Aug. 21, 
1928. The improvement in the manufacture of rubber bonded articles containing 
granular material comprising admixing abrasive grain and a vulcanizing agent with 
rubber latex having a total rubber content of not less than 30% by weight, shaping the 
resultant mixture substantially to the desired form, and subsequently drying and 
vulcanizing. 

Cylindrical grinding machine. CHARLES H. Norton. U. S. 1,681,902, Aug. 21, 
1928. A grinding machine comprising a rotatably mounted grinding wheel, means for 
moving the grinding wheel mounting to feed the wheel a predetermined distance into 
the work, a movably mounted work steadying member, and an automatically operated 
mechanism for positively moving the member forward so that it will maintain contact 
with the work at a uniform pressure as it is reduced in size, which is constructed and 
arranged to effectively resist movement in the opposite direction by forces set up during 
the grinding operation. 

Method and apparatus for radius grinding. Wirt1AamC. PaLtmer. U. S. 1,682,412, 
Aug. 28, 1928. In radius grinding mechanism adapted to coéperate with a rotatable 
grinding wheel, in combination, a base, a carriage mounted for longitudinal movement 
on the base, a work support pivotally mounted on the carriage so that the pivotal axis 
of the work support will remain in fixed lateral position relative to the work support 
and will travel in a true plane which includes the axis of the grinding wheel means to 
cause longitudinal travel of the carriage on the base, and means for moving the work 
support about the pivotal axis thereof during the longitudinal movement of the carriage. 

Work support. Henry H. YERK AND WILLIAM J. BAUMBERGER. U. S. 1,682,456, 
Aug. 28, 1928. The combination with a grinding machine having a table fixed against 
vertical movement, a grinding wheel spindle rotatable about its own axis and in an 
orbital path about an axis eccentric to its own, and means for causing relative reciproca- 
tion between the table and spindle longitudinally of the spindle, of means for disposing 
a cylinder in coéperative relation to the grinding wheel spindle comprising a platform 
supported on the table and arranged to carry the cylinder, means for rotating the plat- 
form, and means for moving the platform vertically and maintain the platform in desired 
vertical position during a grinding operation, whereby to dispose the cylinder in desired 
relation to the spindle. 
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Reamer grinding machine. FRANs O. ALBERTSON. U. S. 1,682,459, Aug. 28, 1928. 
In a machine of the class described, the combination of a mounting plate, a pair of parallel 
spaced cylindrical ways secured thereto, a carriage slidable over the ways, and means 
for securing the carriage to the ways comprising a clamp having a pair of upwardly 
extending lugs adapted to fit a downwardly projecting lug on the carriage, a shaft passing 
through the clamp lugs and rotatable therein, and a cap screw seated in the carriage 
and threaded diametrically through the shaft whereby the clamping member may be 
drawn toward the carriage, the shaft forming an equalizing means to distribute the 
clamping force between the ways. 

Grindstone and method of making same. JoHN L. WELLER. U. S. 1,682,649, 
Aug. 28, 1928. A method of producing abrasive stones which consists in taking a 
material having substantially the desired grinding qualities of the finished stone, crushing 
it to form a coarse aggregate; forming a plastic, self-setting, cementitious mixture, 
adapted when set to possess substantially the same grinding qualities as the material 
employed for the aggregate; mixing the aggregate with sufficient of the plastic mixture 
to fill all voids; and effecting the setting of the mixed mass, whereby a stone is formed 
substantially uniform throughout in its abrasive qualities and free from internal stresses. 

Grinding machine. Watpo J. Guitp. U. S. 1,682,672, Aug. 28, 1928. The com- 
bination with a grinding machine comprising means for supporting the work, means for 
supporting a grinding wheel, means for producing a reciprocating motion of one of the 
before-mentioned means with relation to the other, means to so control the motion as 
to cause a relative traversing motion between the wheel and the work, one past the 
other in contact, or to cause withdrawal of one from contact with the other and subse- 
quent restoration to contact, a tool for dressing the grinding wheel so mounted that it is 
engaged by the wheel when the contact between the work and grinding wheel has been 
so interrupted, and feeding mechanism that causes the grinding wheel and work to move 
one relative to the other transverse to the traversing motion to maintain grinding 
contact; of devices operated directly by the feeding mechanism and operable on the 
motion-controlling means to cause the withdrawal motion and then to restore the con- 
tacting traversing relation of work and grinding wheel, whereby the grinding may proceed 
by a succession of uninterrupted traversing motion confined to the surface to be ground, 
and at a stage determined directly by the movement of the feeding mechanism; the 
contact of grinding wheel and work is automatically interrupted, the grinding wheel is 
dressed and traversing contact with the work is resumed. 

Grinding machine. Epwarp Taytor. U. S. 1,682,673, Aug. 28, 1928. A trans- 
verse feeding element, a driving member therefor, gearing connecting the feeding element 
to the driving member, automatic means for progressively advancing the driving 
member, a table mounted for movement on a machine frame providing for a traverse 
between the work and tool and an extended movement, and means responsive to extended 
movement of the table for changing the setting of the gearing connecting the feeding 
element to the driving member. 

Work-feeding device for grinding machines. JoHn Miter, Jr. U.S. 1,682,925. 
Sept. 4, 1928. Ina work feeding device for grinding machines the combination of a pair 
of rotative grinding disks, means for guiding the work to be ground between the disks, a 
pair of feed rolls mounted in advance of the disks and in line with the work-guiding 
means, a work magazine, a rotative friction disk mounted at the discharge end of the maga- 
zine, and operative to advance the work successively from the magazine to the feed rolls. 

Double-wheel grinder. Epwarp J. Pague. U. S. 1,683,048, Sept. 4, 1928. Ina 
grinding and polishing device the combination with a pivotally mounted housing member, 
of spindles rotatably mounted adjacent the opposite ends of the housing, abrasive 
wheels fixedly mounted on the spindles, guide means disposed in horizontal alignment 
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with the pivotal mounting of the housing and on opposite sides thereof, and means for 
positioning the housing about its pivotal mounting whereby the peripheries of the 
abrasive wheels may be moved toward and away from the plane in which the guide 
means and housing mounting are disposed. 

Grinding-machine attachment. VERNON G. HONSTAIN AND ARTHUR SMITHSON. 
U. S. 1,683,354, Sept. 4, 1928. A grinding machine attachment comprising a work rest 
upon which the article to be ground is adapted to be supported in proximity to the 
grinding wheel, a horizontal plate, means for adjustably securing the plate to the floor, 
a vertical support extending up from the plate, a movable member carried by the upper 
end of the support and adapted to engage the article, and means for exerting force upon 
the member for holding the article against the grinding wheel. 

Abrasive paper or cloth. RatpH B. MaAntey. U. S. 1,683,623, Sept. 11, 1928. A 
new article of manufacture comprising a backing coated with aluminous abrasive 
grains distributed substantially uniformly over the surface of the backing, all of the 
grains being substantially individually spaced with respect to the other grains, whereby 
the surface of the backing is substantially free from grain clusters so as to leave uncovered 
portions of the backing sufficient in size to prevent the permanent lodgment therein, 
of material which has been ground away. 

Grinding machine. Francis P. Brown. U. S. 1,683,859, Sept. 11, 1928. Ina 
grinding machine, a work support, a hollow shaft, a bed plate swivelly mounted about 
the shaft as an axis, a wheel stand slide having a grinding wheel mounted thereon, 
a rack carried by the slide, a pinion gear on the hollow shaft engaging the rack, means 
for rotating the hollow shaft to adjust the grinding wheel toward and from the work 
support and radially of the axis, a nut carried by the slide and mounted for movement 
in a rectilinear path across the axis of the hollow shaft, a flexible chain connected to 
the nut and extending through the hollow shaft, a weight on the chain, méans for 
moving the nut to points at opposite sides of the axis of the shaft whereby the effective 
tension of the weight may tend to move the grinding wheel relative to the surface 
worked upon as desired. 

Grinding apparatus. U.S. 1,683,974, Sept. 11,1928. In combina- 
tion, a grinding wheel adapted to be rotated at a relatively high speed, means for rotata- 
bly supporting and driving the grinding wheel, means adapted normally to detachably 
support a cylindrical work piece for rotation about a predetermined axis and to rotate 
the work piece relatively slowly while the grinding wheel performs a grinding operation 
thereon, a regulating wheel detachably supported in the work-supporting and rotating 
means and rotated by the latter relatively slowly and in a direction to present an 
operative surface adjacent that of the grinding wheel traveling in a direction opposite 
from the direction of travel of the operative surface of the grinding wheel, thereby to 
form with the grinding wheel a grinding throat for receiving work of round section, 
and means for supporting work of round section in the grinding throat formed by and 
between the adjacent oppositely-moving surfaces of the two wheels, whereby the regu- 
lating wheel controls the rotation of the work of round section in the grinding throat 
while the grinding wheel performs a grinding operation thereon. 

Abrasives. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS CHIMIQUES DE 
Sr. Gopain, CHAuUNY ET Crrey. Brit. 292,611, Aug. 15, 1928. Abrasive materials are 
manufactured by heating to a temperature, for example of about 1300° C, a mixture of 
ground bauxite and a proportion, not exceeding 2%, of substances which in breaking up 
liberate gases having a mineralizing action on the alumina in the bauxite. Suitable sub- 
stances are fluorides or fluosilicates, preferably of alkalis or alkaline earths. 

Sharpening rotary knives. A. Popmore. Brit. 292,635, Aug. 15,1928. Apparatus 
for sharpening the eccentric edges of rotary and reciprocating cutters employed in 
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cigarette rod cutting machines, etc., consists of an emery disk, which may have a slightly 
coned face, mounted to rotate in a bracket adjustable on a fixed bracket by a screw. 
The axis of the disk is inclined to give the correct bevel to the knife and also so that 
as the knife is reciprocated axially all points of the edges engage the disk. The mounting 
of the disk may be of a swivel or ball type; the disk either may be rotated frictionally by 
the knife, or may be driven positively. A burr removing disk is mounted, to be driven 
by friction with the knife, on the reciprocating housing of the knife, or it may be mounted 
on an inclined axis on a stationary part of the machine. The provisional specification 
refers to the sharpening of cutters without a reciprocating movement. 

Grinding wheels. C. KrucG. Brit. 292,956, Aug. 22, 1928. A grinding wheel con- 
sists of a yieldable supporting element secured by flanges to a shaft and having removably 
mounted thereon a grinding-covering by means of elements. The elements engage a 
single annular groove in the element or in separate recesses, and are secured to the 
covering by gluing, etc. Instead of separate elements a single ring may be used. 

Grinding table knives, etc. J. McCLory AND Sons, Ltp., AnD H. F. ArKins. Brit. 
293,252, Aug. 29, 1928. Table knives, etc., are ground on both faces simultaneously 
by two belt-driven grinding wheels carried by heads which are movable by cams to give 
the blade the required variable section from point to bolster. The blades are mounted 
on a carrier rotatable on an axis at right angles to those of the wheels, and the blade 
edges are arranged approximately radially of the carrier; the speed of the carrier may 
be increased to bring a fresh blade into grinding position. The heads are held up to the 
cams by springs; the grinding wheels are reciprocated axially, to equalize wear, by 
cams. One grinding wheel only may be used. 

Polishing wheels. G.Luporr, W. Hor, K. Kucu, Anp A. ScHULTE. Brit. 293,658, 
Aug. 29, 1928. A polishing wheel comprises a number of disks each consisting of a 
single convolution cut from a helical ribbon, which is made by a weaving, knitting or 
other process. The cut edges of each convolution are sewn together, the joins being 
covered by strips of fabric and arranged along different radii of the completed wheel. 
In a modification fabric layers may be stitched on one or both sides of each disk. 

Grinding machines. Sarety GRINDING WHEEL AND MAcHINE Co. Brit. 293,751, 
Sept. 5, 1928. A grinding machine driven by a constant speed electric motor has 
means controlled by the size of the grinding wheel whereby on reduction of the diameter 
of the wheel to a predetermined size, the motor is stopped, in order that a larger driving 
sprocket may be fitted to give the correct peripheral speed to the wheel. 

Polishing disks. ComPpaGNnie RéuNIEs DES GLACES ET VERRES Spéc1AUX DU NorD 
DE LA FRANCE. Brit. 293,783, Sept. 5, 1928. The felt of a disk for polishing glass 
plates is secured by bolts to the upturned edges of the body the felt being applied without 
pressure so that its original structure is preserved. _ The disk is adapted for water cir- 
culation between the body and the felt. 


Art 


New iridizing apparatus for artware of glass, porcelain, and clay. ANON. Ceram. 
Ind., 11 [3], 255(1928).—An apparatus is described in which vases, glasses, and small 
pieces are first heated to the desired temperature in one chamber and passed directly 
without loss of heat into a second chamber. Beneath the second chamber is a funnel- 
shaped evaporator with a heating pan which may be heated by electricity. The salts 
designed for coloring, such as metal chloride or similar salts are placed in this pan. 
The vapors must be well started before the sieve with the ware is moved into the second 
chamber. In order to assure even vaporing of the objects, a lever is used to move them 
about. If necessary, the temperature of the air in the chamber may be gradually 
lowered by passing air through it and out through a valve in the top. F.P.H. 
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Colored clay products in Los Angeles city hall. VirGintA Woops. Clay-Worker, 
90 [2], 109-10 (1928).—The increasing popularity in coiored architectural treatment that 
is not merely surface coloring but permanent in the very texture of the material itself, 
is splendidly illustrated in the abundant use of colored tile, marble, and terra cotta in 
the magnificent $9,000,000 city hall recently completed in Los Angeles. Various 
examples of this form of treatment are briefly described. E.J.V. 
Black glass for theatre fronts. JosErPH URBAN. Glass Ind., 9 [9], 194(1928).— 
A difficult problem involved in building theatres is that of harmonizing advertising and 
beauty. There is no single solution to it. One way out is to use materials and light so 
as to stamp the building as a theatre. The new surfaces so much utilized in interior 
decoration such as flashing enamels, colored glass, metal trim should play a large part. 
At night when the theatre comes into its own, all the new methods of iflumination (from 
panels of frosted glass to tubes of vapor light) must contribute to the beauty of the 
facade. Advertising signs of theatre and play must fit into the architectural scheme 
of the building. In designing the theatre of Max Reinhardt in New York, U. has 
planned for the face of the house to be of vitrolite, a gleaming black glass, with horizontal 
lines of fire escape balconies in golden metal work. E.J.V. 
Glass coloring with metallic sulphides. HERMANN HeErnricHs. Glastech. Ber., 
6 [i], 51-54(1928).—An account of experiments conducted on the coloring effects of 
metallic sulphides in glasses, which were introduced as the corresponding sulphates and 
reduced to the sulphide state. These include ferrous sulphide, cadmium sulphide, 
nickel sulphide, and copper sulphide. E.J.V. 
Discoveries at Kish, 4000 B.C. S.LAnGpon. JIilust. London News, 172, 991 (1928). 
—tThe sixth session’s work of the Oxford Field Museum Expedition at Kish has resulted 
in the excavation of a long series of brick-vaulted tombs, 6000 years old, made of small 
plano-convex bricks, just above the virgin soil of this city, which is said to have been the 
first capital of Sumer after the Flood. Stone bowls and spouted painted pots charac- 
terize this cemetery, and signify a period 1000 years earlier than the oldest Sumerian 
inscriptions which can be translated. H.H.S. 
Old English and Irish glass. A. Haypen. Jilust. London News, 172, 1126(1928). 
—The 18th Century is said to have been the best for the simple reticence of English 
glass. The glassworkers were influenced by the Murano ware of the island near Venice, 
but avoided the exaggeration of the Germans. [Illustrations are given of the baluster 
stem with knop and of its later graduations. The Irish glass of Waterford, Dublin, 
Drumrea, and Belfast was made by English artists, but Cork, Londonderry, Newry, 
and Ballycastle are Irish. Both glassworkers and potters have been influenced more 
than they know by gold- and silver-smiths and by cabinet makers. Cut glass came later, 
and has an artistry that has not yet, perhaps owing to prejudice, been fully explored. 
H.H.S. 
Palestine antiquities. FLINDERS Jilust. London News, 172, 1235 (1928).— 
An interesting exhibition of finds from “‘the cities of the wilderness’”’ has been held in 
London, previously to their permanent exhibition in the Palestine Museum at Jerusalem. 
The region of excavation is the desert from Egypt to Palestine, south of Gaza. The finds 
indicate that there was once a considerable population there. In the tombs a consider- 
able amount of pottery was found, mostly of about the age of Solomon. The long list 
of places in the book of Joshua is coming to life again. H.H.S. 
Chinese art. A. HAypEN. Jilust. London News, 172, 1240(1928).—Distinction is 
made between true Chinese art and “‘treaty-port art,’’ which is what China makes to 
supply western taste. True Chinese never at any moment caught any genius from the 
west. The east conquers all adventurers. Illustrated is a Kien-lung vase of a carp, 


the symbol of perseverance, turning into a dragon, the symbol of official preferment. 
H.H.S. 
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New discoveries at Corinth. T. L. SHear. Jilust. London News, 173, 168, 192 
(1928).—Spectacular results have been achieved by the American School of Classical 
Studies at Athens in excavating the theatre at Corinth. A large amount of pottery, 
practically all complete vases of the 6th and early 5th Centuries B.c., shows great variety 
and beauty of shape and decoration. A series of cylixes indicates that that shape devel- 
oped from the Corinthian scyphus. Figured decorations (gods, maenads, satyrs, goats, 
etc.) appear on cylixes, scyphi, lecythus, and pyxis, and some of the ware is gorgeous 
with bands of garnet and orange or with geometric decoration in several colors. 

H.H.S. 

Continental porcelain. A. Haypen. JTilust. London News, 173, 180(1928).—An 
account, from the collector’s point of view, of the hard or soft porcelains of Sévres, 
Meissen, Hochst, Nymphenberg, Marseilles, Venice, Fulda, Capo de Monti, Buen 
Retiro, Madrid, and Copenhagen. H.H.S. 

Art and architecture of Mohammedan Persia. Ernst Herzrevp. [Jilust. London 
News, 173, 310-11 (1928).—The Mohammedan conquest was the reaction of Asia against 
Hellenism. Moghul art in Persia reached its apogee about 1200 a.p., but there was a 
renaissance in the 16th Century under the Safawids. Numerous photographs show the 
development of mosaic in interiors and exteriors before and after the use of the well- 
known turquoise and lapis lazuli glazes. H.H.S. 

Bow china. A.HAypEN. Iilust. London News, 173, 314(1928).—Heylin and Frye’s 
patent for making china from ‘‘an earth of the Cherokee aation in America, called by 
the natives unaker” dates from 1744. In 1748 Frye alone patented the use of calcined 
bones, Of the earlier ware little is known. The later ware covered a wide field, com- 
peting with Chelsea and Meissen. Illustrated. H.H.S. 

The potteries of Medicine Hat, Alberta. H. A. McLeop. MacLean’s Mag., 
41 (Aug. 15), 9, 46(1928).—An account of Charles Pratt and the Medalta Potteries, Ltd. 

H.H.S. 

Indian life in tile panels. ANNE Lee. The Mentor, 16 {8}, 15 (Sept. 1928).—An 
account of the ceiling panels (‘‘murals in tile’) designed by Hildreth Meiere in collabo- 
ration with the architect, the late B. G. Goodhue, for the Nebraska state capitol at 
Lincoln. The four main panels are entitled Women Hoeing Corn, The War Party, 
Smoking the Peace Pipe, and the Buffalo Hunt. The first of these is illustrated. 

H.H.S. 

A Zufii potter. D. Capzow. The Mentor, 16 [8], 36-37 (Sept. 1928).—Lola-citsa 
is famed among the Zufii Indians for the vessels which she designs, their graceful shape, 
and the symbolic designs printed on them. H.H.S. 

Shapes. WALTER NiITCHKE. Sprechsaal, 61 |7], 120-22 (1928).—A critical study of 
the more recent artistic tendencies in ceramics and their effect on handwork and industry. 

R.A.H. 

Recipes for use in the photographic and reproduction arts. C.FLecKk. Sprechsaal, 
61 [9], 163 (1928).—Recipes are given for pickling solutions for different kinds of metals, 
baths and lacquers for decalcomanias, and other gelatins and solutions for use in these 


arts. R.A.H. 
BOOKS 
Pottery-making in the Southwest. E. W. Girrorp. Univ. of California Press, 
Berkeley, 1928. Price 25 cents. H.H.S. 


Guide to the Later Chinese Porcelain. W.B.Honey. Published by the Board of 
Education. Victoria and Albert Museum Department of Ceramics. Obtainable from 
the Museum. Price, post free, 3s. 10d. in paper covers, 5s. 6d. cloth bound. This 
museum catalogue is exceptionally attractive, as well as informative, in character. The 
illustrations and descriptive text are among the very best to be found. The collection 
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is especially rich in specimens of the period from 1682 to 1795, comprising the reigns of 
K’ang Hsi (last forty years), Yung Chéng, and Ch’ien Lung, the most flourishing times 
of the Manchu Dynasty. The wares are dealt with under the divisions: White Porcelain 
of Ching-té Chén, Colored Glazes and Enamels, Porcelain Painted in Colored Glazes or 
Enamels, Miscellaneous Porcelain, Fukien Porcelain, Porcelain Made for Exportation. 
There are also three appendices: (a) List of Decorations used on Imperial Porcelain of 
the Reign of Yung Chéng; (4) Porcelain Forms and Subjects of Decoration; (c) Marks 
and Seals. The descriptive matter is technical as well as artistic, giving valuable hints 
as to how the effects were produced; besides discussing the decorations themselves. 
Mention is made of the homogeneous white ware composed of a kaolin body and feldspar 
glaze, with, frequently, a greenish tinge, due to the presence of lime and plant ash in 
the latter. The familiar blue of the blue-and-white was derived from cobalt, as were 
purple and lavender shades, with the aid of manganese. Celadon green was obtained 
with oxide of iron, and so were some fine brown, yellow, and black glazes. Copper-reds 
included the famous sang-de-boeuf, wrongly attributed to the use of ground rubies. 
“Soufflés’”’ were prepared by blowing color on to the glaze, “‘flambés’’ by oxidizing in the 
kiln, and “‘crackle’’ by the unequal contraction of body and glaze in firing. Painting 
in China is a branch of caligraphy, as writing is done with a fine brush; this accounts for 
the pen-and-ink effect of many of the Chinese designs. Names of the various wares are 
explained, such as ‘“‘Nankin,’’ ‘‘Batavian,”’ and ‘‘“Gombroon,’’ from ports of shipment and 
trans-shipment. For ‘‘Celadon” there is a very good guess in Salah-ed-din or Saladin, 
as Chinese makers, like those of Europe, may well have named some of their colors or 
patterns after eminent customers. It is pointed out that marks are not to be relied on 
for purposes of identification, as they were used indiscriminately, without reference to 
place or time. With the production of goods for export to Europe came some exchange 
of ideas, and English makers now turn out faithful reproductions, if not exact imitations, 
of Chinese styles. Reviewed in Pottery Gaz., 53 [615], 1409-11 (1928). E.J.V. 
Handcraft Pottery. H.ANnp D. Wren. Sir Isaac Pitman & Sons, Ltd., London, 
1928. Price 12s. 6d. net. Pottery decorating has for a long time appealed to amateur 
exponents of art. This sort of dabbling is now extended to the making as well as the 
decoration of the ware. This book gives fairly full instructions for the small-scale 
production of pottery, based upon practical experience and on class-room teaching and 
training of students. Frank Brangwyn, in a brief foreword, states that it is written for 
those who wish to become potters. Two types of potter; the craftsman and the Stoke- 
on-Trent producer, are distinguished between. By following W.’s instruction, working 
with limited and primitive appliances or materials obtained by the indulgence of some 
problematical loca! potter, or even from an obliging dealer in the scorned district of 
Stoke-on-Trent, there may be a small output of good-from-oven articles which will 
vie with those made by South African savages and prehistoric Peruvians. There will 
certainly be an excessive amount of spoilt crocks and shards, which may be suitable for 
crazy paving. This would be all very well as a hobby for wealthy triflers, who can afford 
to waste time in spoiling good materials for problematic advantages; but those who wish 
to become useful potters will do well to keep to the more prosaic methods of Stoke-on- 
Trent. Reviewed in Pottery Gaz., 53 [615], 1409(1928). E.J.V. 
Catalogue of the Schreiber Collection. Vol.I: Porcelain. London: Victoria and 
Albert Museum. Post free, 6s. 6d. cloth, 5s. paper. The original catalogue of the Eng- 
lish porcelain, earthenware, enamels, etc., collected by Charles and Charlotte Schreiber, 
and presented by them to the Museum, was published in 1885. The first volume of a 
revised catalogue of the porcelain was issued in 1915, and has for some time been out of 
print. In the new edition of this volume now published alterations in attribution 
have been made necessary in a number of cases by the advances of recent years in the 
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study of English porcelain. It is pointed out that valuable results have also been 
obtained by the use of chemical analysis as a means of confirming attribution based upon 
the evidence of style, and a test for the presence of phosphoric acid due to bone ash in a 
porcelain paste has been devised by H. J. Plenderleith, of the British Museum Research 
Laboratory. This test, it is stated, may be applied without injury to specimens, and 
has proved useful in several instances. The volume, which is well produced and 
includes numerous illustrations, has been prepared by Bernard Rackham, Keeper of 
the Department of Ceramics, with help from W. B. Honey, assistant in the department. 
Reviewed in Pottery Gaz., 53 [615], 1409(1928). E.J.V. 
Pots and Pans. The Story of Ceramics. H.S. Harrison. Gerald Howe, Ltd., 
London, 1928. Price 2s. 6d. As an item in “The Beginnings of Things” series, this 
book deals in a popular way with the origin and history of pottery making as revealed 
by ancient wares and present-day practice among the less civilized peoples. Data are 
drawn from a wide range geographically, “from China to Peru” and elsewhere; and 
historically, going back to 5000 or 7000 B.c. An ample margin is needed, as the com- 
mencement of the industry is still “wrapt up in mystery,”’ and is the debatable ground 
of active controversy. The most probable origin of pottery is thought to be the firing 
of basket-ware which had been daubed with clay to make it watertight. This is borne 
out by the nature of many primitive shapes (though some seem to have been copied 
from gourds) and decorations (though some of these are due to binding cords). The 
kiln is supposed to have developed from a walled-round hearth, molds from modeling 
on old crocks, and glazes from daubed-on colors. The wheel is attributed to vehicular 
influence, the possible inspiration of the spindle whorl being overlooked. The finer 
developments are briefly traced down to the present time with some unkind hints at the 
degrading effects of industrialism. Reviewed in Pottery Gaz., 53 [615], 1409(1928). 
E.J.V. 


Cement, Lime, and Plaster 


Unslakable residue in quicklime. ANon. Bur. Stand., Tech. News Bull., No. 136, 
pp. 112-13 (1928) .-—Hydrated lime is produced from quicklime by treating it with water. 
To insure a uniformly fine product, the fine material is separated from the coarse by a 
process of air separation. Occasionally it is found that an undue amount of residue 
is obtained. A sample of quicklime known to give considerable residue and a sample 
of the stone from which the quicklime was made were obtained. The latter was slaked 
and decanted and the residue analyzed together with the stone. The results of the 
analyses show the silica to be somewhat concentrated in the residue and that the greater 
part of the magnesium oxide has also concentrated in the residue. R.A.H. 

Cement industry in Tasmania. ANon. Chem. and Ind., 47, 834(1928)—A merger 
of existing firms has been formed under the name of the Goliath Portland Cement Co. 
It will investigate the possibilities of the oil shale deposits at Latrobe. H.H.S. 

First Portland cement mill to use slurry filters. ANon. Rock Prod., 31 [17], 34- 
48 (1928).—A description is given of the Federal Portland Cement Co.'s mill at Buffalo, 
N. Y. Slurry filters are used at this plant. It is the only plant using air-cooled slag 
and limestone as raw materials in the wet process. F.P.H. 

Technical development of Japanese cement industry. C. R. PLatzman. Rock 
Prod., 31 [18], 45(1928).—Japan has available abundant and good deposits of lime- 
stone for the cement industry. Since 1915 the black lime accumulating in the manu- 
facture of sulphuric acid and ammonia has been utilized with success as a raw material. 
The rotary kiln has been installed exclusively in place of the shaft kiln. Exclusive of 
a few plants the dry preparation of the raw materials is in general customary. Tube 
and ball mills are still generally used; compartment mills with several chambers and 
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air separation, the largest of which is 24 ft. long and 7 ft. in diameter, are rapidly on the 
way to displace all other milling systems. Whereas in the past all machinery was 
imported from Germany and the U.S., it is now often marufactured in Japan. F.P.H. 
Lime burning practice. IX. VicrorJ.AzBe. Rock Prod., 31 [18], 55-56(1928).— 
The Hanstaeten gas-fired kilns used in Germany are described. F.P.H. 
Literature on setting and hardening of Portland cement. V. R. H. BoGur. Rock 
Prod., 31 [18], 65-67 (1928).—The chemical nature of the setting and hardening processes 
is discussed. Serious effort in arriving at a more complete understanding of these pro- 
cesses is now being directed to the more precise determination of various factors. Among 
these may be mentioned: the rates at which the several reactions proceed; the inner 
mechanism of the reactions by which hydrolysis and hydration are differentiated and 
more minutely comprehended; and, finally, the reactions of the less abundant com- 
pounds of the cement with water and the influence of the resultant changed conditions 
in the system and in the products, upon the major reactions in the development of the 
essential hydraulic materials. Intelligent control of the processes of setting and 
hardening can be attained only when this information is discovered and applied. Very 
little has been reported in the literature of such comprehensive studies; that, however, 
is one of the objectives of this research. F.P.H. 
Iron oxide vs. alumina as a fluxing agent for Portland cement. ALTon J. BLANK. 
Rock Prod., 31 [18], 78-79 (1928).—Raw mixtures have been difficult to preserve on the 
kiln-brick lining, resulting in failure of linings and the occurrence of “hot spots”; but 
this trouble is no longer experienced with high iron content raw mixtures, which result 
in longer life for the kiln blocks with considerably less radiation of heat from the kiln 
shell. Where before, from 1.48 to 1.53 T. of raw silk mix were required for the produc- 
tion of 1 T. of clinker, with the use of the high iron content raw mixtures the amount 
of raw mix required per ton of clinker burned now averages between 1.40 and 1.45 T. 
Conclusions would be that the displacement of alumina in the raw mixtures, with 
iron oxide, whether through the addition of iron ore or high iron slag to these normal 
raw mixtures, results in certain economies being received in the manufacturing pro- 
cess. The utilization of iron ore and high iron slags as fluxing agents in the burning 
of Portland cement clinker may lead to the eventual use of other types of materials. 
As an example, the mining and consequent smelting of metallic ores has resulted in 
there being deposits of slags, in both the U. S. and Mexico, that run into the thousands 
of tons. The use of these slags is confined to aggregate for construction purposes, and 
ballast for railroads. In either case the amount of these slags is small comparatively. 
F.P.H. 
Decomposition of cements. H.Laruma. Stones Trades Jour., p. 456(1928); Rock 
Prod., 31 [17], 85(1928).—In a special report of a German Chemical Society meeting it 
is stated that chemical reagents may decompose mortar, either by solution of a constit- 
uent or by combination with the ingredients. In the case of decomposition by combina- 
tion of foreign salts with a constituent of the cement, a characteristic “blowing” occurs, 
as in the case of decomposition by means of calcium sulphate. A combination of the 
calcium sulphate with the calcium aluminate of the cement takes place, forming the 
sulpho-aluminate of Candlot. The mechanism of this decomposition is roughly analo- 
gous to the mechanism of the slaking of lime. When water is added to anhydrous 
substances (like quicklime) in quantity insufficient for a solution, this reaction is always 
accomplished by blowing, which destroys the cohesion of the mortar. The same 
phenomenon occurs with calcium sulphate and cement. If the calcium sulphate reacts 
with an aluminate in which the alumina has not been completely dissolved, blowing 
takes place, as in the case of unfused aluminous cement. But if the calcium sulphate 
combines with the aluminate in soluble form, blowing does not occur, as in the case 
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of fused aluminate cement. This theory can be generalized. Every reaction which 
takes place between solid salts without previous solution has a deleterious effect upon 
the strength. Reactions between dissolved salts are without ill effect on the mortar. 
This theory holds true in the reaction of fat lime on anhydrous calcium aluminate, but 
does not stand up on the hardening of blast-furnace cements. Blast-furnace slag 
seems to harden with fat lime without previous solution. F.P.H. 

Effect of large excess of water on alumina fused cement. H.VIERHELLER. Tonind. 
Zig., 52, 589, 611(1928); Rock Prod., 31 [18], 92(1928).—V. claims that the statement 
made in a publication to the effect that alumina cement and alumina cement mortar 
cannot be drowned, is incorrect. He compiled considerable data obtained from his 
experiments to show that the harmful effect of increasing quantities of water is evident, 
Cubes (7.07 cm.) of neat fused alumina cement were used, cured 1 day in moist closet. 
6 days in air. 


Water Compressive Tensile Specific 
(%) strength strength gravity 
kg./sq. cm. kg./sq. cm. 

10 425 32.7 2.15 
15 824 68.0 2.30 
20 812 44.4 2.32 
25 836 37.6 2.24 
30 630 32.9 2.11 
40 545 24.9 1.97 
50 488 18.9 1.91 
75 270 8.9 1.70 
100 73 6.4 1.52 
Additional tests were made to show the harmlessness of carbon dioxide (CO:). 


F.P.H. 

Lime cure for tuberculosis. O. Loew. Tonind. Zig., 52 [45], 913(1928); Rock 
Prod., 31 [17], 85(1928).—L. reports that it has been determined at various places that 
inhaled lime dust is of special value for curing pulmonary tuberculosis. F.P.H. 

Cement burning process in high capacity “System Andreas” shaft kiln. K. Bien. 
Tonind. Zig., 52 [50], 1015-17 (1928); Rock Prod., 31 [17], 84(1928).—B. describes the 
new combustion method invented a few years ago by a civil engineer named Andreas, 
which has since been developed, tested, and simplified until it presents today a kiln 
for the manufacture of Portland cement clinker which can truly be called a high capa- 
pacity shaft kiln, burning all kinds of raw materials, even those that cause difficulties 
in rotary kilns, representing an important step in cement-kiln design. The rapid 
combustion and sintering, and the intensive rapid cooling characteristic of the Andreas 
kiln, are effected by introducing the combustion air with a blower at the center of the 
kiln instead of at the rim as customary, thus assuring better distribution of the air, a 
more uniform fire, lower coal consumption, a shortened combustion process and in turn 
a better quality in clinker and cement. Instead of using shaft kilns up to 20m. in 
height (66 ft.) to attain a high output, kilns 6 to 10m. (20 to 33 ft.) are found sufficient, 
with the Andreas process. Shaft kilns of 2.5 m. (8.2 ft.) inside diameter and 7.5 to 
8m. in height (24.6 to 26.2 ft.) above the grate, which previously produced about 
40 to 50 T. of clinker daily, are producing more than 100 T. after having been equipped 
with the Andreas system. The power requirements of the rebuilt kiln are the same per 
ton as before rebuilding. The process has been found applicable not only for burning 
entirely briquetted and molded material, but also for unbriquetted material, in which 
case the materials are simply mixed, moistened, and fed with a specially designed 
mixing spiral; an apparent difficulty with the latter is that sometimes an increased 
volume of water may be necessary, which problem is still considered although the 
addition of more water is said to effect a better burn and an easier grinding of the 
clinker, since water is a heat conductor and by evaporation makes the mixture and the 
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burned clinker more porous. Slides taken from a rotary kiln, an ordinary shaft kiln, 
and an Andreas system shaft kiln show that the latter produces a clinker which simu- 
lates that of the rotary clinker kiln very much in this respect, that it shows a fine-grained 
and solid structure and large clinkers, which is an indication that in this process, simi- 
larly as in the rotary kiln, a sharp burn and rapid cooling are attained. F.P.H. 
Setting and hardening of hydraulic cements. K. BienL. Zement, 17 [24], 934- 
37 (1928); see Zement, Nos. 12 and 21.—B. draws from his investigations the following 
conclusions: Upon the basis of microscopic observations to determine the influence of 
solutions of different kinds upon the cement grain, it is shown that the setting of a hydrau- 
lic cement starts with a crystallization process, with which appears, closely coupled, a gel 
formation. A strong and vigorous crystallization formation results in an increased forma- 
tion of gel. The accelerating or retarding effect of the solution could be observed by an 
earlier or later starting of crystal and gel formation. It is dependent upon the concen- 
tration of the solutions. Under the various concentrations of one and the same solution 
accelerating as well as retarding influences can appear. If the solutions react with the 
lime liberated during the setting, crystals of a different kind than in the normal case 
appear first. The salt solutions show in most cases electrolytic effects upon the defloc- 
culation of gelatinizing of the gel. In the setting process, special importance is to be 
given to the crystallization process. The appearance of the gel in the setting does not 
seem to be of decisive importance in all cases. But its presence has great influence in 
the hardening process, and by all means in the subsequent hardening process, due to its 
solidifying effect, its gradual drying out, and the strengthening connected with it. The 
effect of the gypsum upon the setting period of the Portland cement is based upon two 
different circumstances, (1) the change in its solubility products, through the lime 
which is fed in the setting, and (2) the considerably retarded formation of the typical 
crystals because of this, and furthermore upon the loosening of the silicate gel. The 
strength-increasing effect of the gypsum is believed to be traced back to its crystallizing 
out, which has an additive effect. The above studies represent an attempt to obtain 
explanations concerning the hardening and setting problems of hydraulic cements in a 
new way. Even though many details and appearances, which show themselves in 
hydraulic cement hardening in practice, may not be explained without reserve, the 
problem can nevertheless not be considered as solved. Even if the one or the other 
explanation can be considered as fully valid of proof it is believed that in the chosen 
path, there can still be brought to light much usable material through further pursuit 
of the problem. The tests for clarification of the effect of the so-called ‘‘exciters’” upon 
the setting and hardening process promise to become more important. F.P.H. 
Record output of Portland cement. Anon. Jron Age, 121 [24], 1727(1928).—The 
production of Portland cement in May, 1928, is reported at 17,280,000 bbl. It represents 
the fourth greatest monthly output in the history of the industry, having been exceeded 
only by July, August, and September, 1927. A.J.M. 
Early-strength cement. Anon. Jron Age, 121 [25], 1752(1928).—A three-weeks 
run was made on a 6 T. blast furnace, the burden consisting of scrap iron, iron ore, iron- 
bearing bauxite, limestone, and coke. About 70 T. of aluminous slag was obtained. 
The slag was suitable for grinding into high early-strength cement. Nermal blast- 
furnace slag is used as a raw material for producing standard Portland cement. The 
slag from the smelting was analyzed as follows: SiOz 8.5%; Al,O; 47.2%; FeO 1.4%; 
CaO 39.6%; TiOz 2.1%; S 0.7%. An average blast-furnace temperature of 885° F 
was carried. It seems entirely feasible to smelt a bauxite charge in a large blast furnace 
and produce a slag which needs only fine grinding to be marketed as a cement. It is 
proved that the iron oxide in the charge can be reduced to metal. Hence, a much less 
pure bauxite may be used than when making early-strength cement in a rotary kiln 
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or electric furnace where the materials are merely clinkered. In the method given 
above the value of the products gives a margin of 100% over the cost of materials and 
smelting. This margin covers the grinding of the cement, sale of the products, overhead, 
and profit. A.J.M. 
Portland cement production in 1927. Anon. Jron Age, 121 [25], 1764(1928).— 
The production in 1927 is given as 173,206,513 bbl. by the U. S. Department of Com- 
merce. This is 5% greater than the previous record of 164,530,170 bbl. made in 1926. 
The value of shipments in 1927 was $278,854,647. The average factory price was $1.62 
per bbl., compared with $1.71 in 1926. A.J.M. 


BOOK 


Le Ciment Portland. E.C. BLanc anp Epwin C. Ecker. Preface by J. Hendrick. 
481 pp., 190 illustrations, and 4 tables. Ch. Beranger, Paris, 1927; Tonind Ztg., 52 
[38], 770(1928). F.P.H. 


PATENT 


Waterproof cementitious composition. JoHn D. Carter. U. S. 1,681,570, Aug. 
21, 1928. A waterproof cementitious composition of matter produced by mixing cal- 
cium carbonate with substantially an equal amount by weight of a sodium silicate 
solution of from 30° to 40° Bé. and in which the ratio of the sodium oxide to the silica 
is substantially as 1:2. 


Enamels 


Cast iron for enameling purposes. ANon. Bur. Stand., Tech. News. Bull., No. 
136, pp. 121-22 (1928).—Nonblistering castings even when obviously poorly sandblasted, 
remained nonblistering, a fact leading to the conclusion that such an iron did not contain 
any blister producing material at its surface. Samples taken from the surface and inte- 
rior respectively, of castings which blistered before but not after removal of a surface 
layer were examined spectroscopically, with no apparent difference noticeable. A 
white cast iron, not meant for enameling, was enameled under various firing conditions, 
but always blistered severely whether the surface was removed or not. After an 
extended annealing treatment, which completely changed the character of this iron, 
it was possible to enamel it with beautiful results. R.A.H. 

Control of opacity of enamels. A. I. ANDREWs. Ceram. Ind., 11 [3], 266-67 (1928). 
—Although there is a relation between the chemical composition and the opacity 
developed in sheet steel enamels when tin oxide is added to the mill, composition 
is not a very important consideration. A definite relation cannot be traced to any 
particular constituent of the enamel or even to the total amount of flux. It is, however, 
possible to draw the following definite conclusions: (1) increase of tin oxide up to 20% 
increases the opacity; (2) the rate of increase of opacity due to increase of tin oxide 
decreases as the total amount of tin oxide present increases; (3) addition of tin oxide 
in amounts of over 10% adds little to the opacity of the enamel; (4) if less than 10% 
of tin oxide is added, auxiliary opacifiers aid the opacity of the enamel, the optimum of 
tin oxide being between 5 and 10% for the enamels studied; (5) enamels using tin 
oxide as the opacifier in the mill are of a good white color with a slight tendency toward 
a blue shade. From the results obtained it is believed that an investigation of the effect 
of composition on the opacity developed by opacifiers added to the smelts would yield 
valuable information. F.P.H. 

Reduction of 25% on fuel cost. Anon. Ceram. Ind., 11 [3], 269(1928).— 
By means of an air preheating system and automatic regulation of fuel supply, the 
Buck Stove and Range Co.’s enameling plant has been able to save 25% of its fuel 
cost. F.P.H. 
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A systematic view of stainless steels. F.B.PALMER. Jron Age, 121 [11], 729(1928). 
—High-chromium steels are classified into 3 groups. For each group the following are 
given: analysis, heat treatment, toughness, grain growth, hot working qualities, cold 
working qualities, machinability, riveting, welding, corrosion resistance, scale resistance, 
strength at elevated temperatures. A.J.M. 

Iron-silicon equilibrium diagram. ANon. Iron Age, 121 [11], 730(1928)—A com- 
plete equilibrium diagram has been prepared. By means of the diagram, Murakami 
has proved the existence of the compound Fe;Siz. This has been verified by Phragmen 
by means of X-ray methods. A y to a change in alloys containing free iron had been 
postulated. This was said to occur at 800 to 400° C depending upon the silicon content. 
X-ray and microscopic studies by Murakami on this point have shown that only the 
body-centered cubic lattice characteristic of a or 6 iron is present. A magnetic change 
does occur unaccompanied by ar atomic rearrangement. Studies on higher silicon 
alloys were made on special melts of Armco ingot iron plus measured amounts of carbon- 
free ferro-silicon. These were studied by thermal analysis, X-rays, and the microscope. 
All results are summarized in the diagram. A.J.M. 

One-ton acid open-hearth furnace. C. E. MeIssNER. Jron Age, 121 [11], 731- 
32 (1928).—Small melts of steel in a crucible, from which test specimens were made, 
were insufficient to determine more than physical properties. Hence, a 1-T. acid open- 
hearth furnace was built so that actual castings and ingots could be made. There are 
no special features in the design of this furnace. Standard open-hearth practice is fol- 
lowed. There is considerably increased length in proportion to width to get proper 
flame propagation. After the first heat was made it was found that the checkers were 
insufficient. The checker chambers were increased in size and the checker openings 


were made much smaller. The furnace has made 125 heats and there has been some 
rebuilding of both the furnace itself and the checkers. The bottom is made of acid 


bottom sand. It lasts about 5 heats and little repairing is required. Charging is done 
by hand. The charge usually consists of 1800 lbs. of scrap and 200 Ibs. of pig. The 
furnace loss is 6 to 10%. Alloy losses are not greater than in a standard furnace. Melts 
can be made as high in carbon as desired. The practice is to melt about 15 points 
higher in carbon than desired and then work down before additions of alloys. Carbon 
as low as 0.04% has been attained. The furnace is oil-fired, using light, low-sulphur 
oil of 22° Bé. The oil consumption is about 80 gals. per ton. The oil is vaporized with 
compressed air at 100 lbs. pressure. Standard burners are used. Reversals are made 
every 15 mins. The average time from charge to tap on normal heats is 4 hrs. It is 
estimated that the front and back walls will be the first to go after about 200 heats. 
During tapping, temperatures as high as 3100° F have been noted by optical pyrometers. 
Heats as small as 1000 Ibs. have been made. Drawings of the furnace are given. 
A.J.M. 
Blast-furnace practice in Germany. F.H.Wuticox. Iron Age, 121 [12], 803 (1928). 
—Most of the latest installations have been open-hearth, usually tilting type, but there 
remains a preponderance of converter capacity. The types of ore used are discussed 
carefully. A.J.M. 
A cupola fired with powdered coal. ANon. Jron Age, 121 [23], 1593(1928).—The 
pulverized fuel undergoes complete combustion in chambers outside of the stack and the 
hot gases alone are blown into the melting zone, so that the full calorific value of the coal 
is retained for use and not for reaction between the CO, and the carbon of the coke 
above the melting zone. The ratio between the amount of air for combustion and 
the amount of powdered coal is so regulated that the atmosphere in the melting zone is 
either mildly reducing or neutral. Hence, the bed coke does not burn out as rapidly 
as in a mormal cupola. It is possible to hold up the bed and melt on a charge of coke 
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of only 2 to 4% of the iron melted. More accurate control of the carbon content of 
the iron is possible. The precipitated graphite in the iron is found to be very fine due 
to a zone of very high temperature. Comparison of test bars from normal cupola 
and powdered coal cupola meltings shows that those from the latter have 10 to 15% 
greater transverse strength and deflection. It has been found that the refractory linings 
of the powdered coal cupola stand up well, the only difference being that the bricks are 
well vitrified throughout. The patching operation in the stack after heats costs no 
more than in a normal cupola. The advantages of the furnace are: (1) Avoidance of 
picking up sulphur in the iron from the coal fuel; (2) better control of carbon in the 
mixture because of the more accurate control of combustion, and higher strength 
because of superheat; (3) the possibility of extensive reduction in price of various mix- 
tures; (4) saving in melting cost because of smaller amount of fuel required. A.J.M. 
Avoiding spray coating hazards. Fie_tp SmyrH. Nat. Safety News, 18 
[1], 25-26 (1928).—S. includes lead enamels among harmful materials, especially when 
sprayed. Booth construction is described with particular reference to air ducts, which 
minimize hazard. S. considers air velocity of 150 to 200 ft. per min. essential, regardless 
of booth area or cubic contents. R.R.D.* 


PATENT 


Process for continuous glass enameling. ALvin G. SHERMAN AND ALBERT MEa- 
pows. U.S. 1,681,440, Aug. 21,1928. The process of enameling metal articles adapted 
to be finished by one or more firing operations, which comprises continuously passing 
the articles through a cleaning liquid, enamel-coating the articles at a predetermined 
time relative to the cleaning thereof, continuously conveying the enamel-coated articles 
consecutively adjacent a source of radiant heat whereby to allow part of the enamel to 
drip off but causing setting of the enamel at the required time to temporarily fix the coat 
of enamel relative to the firing conditions, artificially forcing the drying of the fixed 
coat and continuously and consecutively presenting the dried articles to compel firing 
at a predetermined time after the drying operation. 


Glass 


The heat balance of a glass tank furnace. Rosert D. PIKE AND GeoRGE H. West 
Jour. Amer. Ceram. Soc., 11 [10], 734-44 (1928).—A seventy-two hour test was carried 
out on a continuous side-fired regenerative glass tank furnace with five oil burners on 
each side. A novel feature of this furnace is the insulation of the entire silica brick 
cap by means of a high temperature insulating brick. A complete record of the furnace 
operation during this period is given. Temperature measurements were made at vari- 
ous points in the furnace and regenerator. A feature of the temperature observations 
is the great magnitude of the radiation correction when hot gases are flowing through 
passages lined with cooler brickwork. The method described by Kreisinger and 
Barkley was used in making these measurements. This method could be employed for 
direct reading of true temperature at any point in the regenerative system. The heat 
balance of the complete furnace system between points at bottom of regenerators is 
given. Possible savings of fuel amounting to 14% of the total fuel burned are shown. 
An important fact brought out by this heat balance is that leakage through furnace 
brickwork is as prolific a source of heat loss as flow of heat through them by conduction. 

Gravity flow vs. suction feed process. IV. B. M. Pearson. Ceram. Ind., 11 
[3], 256-58 (1928).—The gravity flow process and its development is discussed. Although 
this process was placed on a commercial basis after the suction process had reached practi- 
cally complete development, nevertheless it is nearly as old as the suction process, but 
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owing to inherent difficulties in the methods employed, the gravity flow process has 
been more difficult and consequently slower to develop. As this process was placed 
on a commercial footing after the suction process, it follows that it was developed in 
competition with an already established process, and one which was already reasonably 
efficient, consequently special attention had to be paid to the economical side of the 
process; this was of prime importance and in endeavoring to develop the commercial 
side of this new process, the mechanical aspect assumed a secondary place and suffered 
a little. This has been unfortunate, because the gravity flow process, as a whole, 
has certainly felt this. During the last few years, however, the design of the forming 
units for the gravity flow process has made great strides and a brief survey is made of 
this progress. 
The Fourcault process. ANoN. Ceram. Ind., 11 [3], 259-65 (1928).—Three factors 
determined in the main the thickness of drawn sheet glass: (1) rate of speed at which 
the glass is drawn, (2) hardness of the glass, (3) immersion depth of the drawing block. 
The thicker the glass to be drawn, the more marked is the effect of even slight changes 
in the drawing speed. Although lowering of the drawing temperature, resulting in 
greater hardness of the glass, makes possible higher speed and, therefore, larger produc- 
tion, devitrification threatens when the temperature is lowered too sharply. The tem- 
peratures taken at the orifice of the slot are mean-temperatures, the hottest glass (that 
deeper down) affecting the cooler surface of the slot-lips. Devitrification, the crystal- 
lizing of the amorphous glass, caused considerable difficulty in the early stages of the 
Fourcault process. Since then, research by Morey and Bowen has made possible 
determination of the temperatures at which devitrification of a lime-soda glass must be 
apprehended. They investigated thoroughly the crystallization and phasic valence of 
Na,O-—CaO-SiO:, and found three outstanding combinations setting up devitrification 
in sheet glass; (1) silicic acid in the form of tridymite and cristobalite, (2) calcium silicate 
in the form of a and 8 wollastonite, (3) a soda-lime silicate of the formula 1 Na,O - 3 
CaO - 6SiO,. Ordinary blown window glass devitrifies at 1050-1100° C. The drawing 
temperature of such glass being approximately 1000° C, it is not suitable for production 
by the Fourcault method, a fact that has been borne out in actual practice. Glasses 
with a CaO content of 12% and an Na,O content of about 15% still show a marked 
tendency to devitrify. To avoid this, it was necessary to lower the lime and at the 
same time raise the soda content. This resulted in the use for some time of a 16% 
Na,O and 10.5% CaO batch which, so far as the danger of devitrification went, proved 
quite satisfactory, but the product lacked resistance to atmospheric deterioration and 
had a tendency to turn blind, especially when it was stored for some time in packed 
condition, showing this weakness less when glazed. Repeatedly manufacturers, replying 
to complaints, urge more careful and dry storage of glass. F.P.H. 
An elementary laboratory method for determining density of glass. A. R. PAYNE. 
Glass Ind., 9 [9!, 191-94(1928).—A detailed description of apparatus used, and the 
procedure followed in determining density of glass with control thereof as the object 
is given A sample set of records and computations is given with several tables of 


correction factors used in making the computations. E.J.V. 
Glass technologists tour Germany. III. Anon. Glass Ind., 9 [9], 195-98 (1928).— 
For abstract see Ceram. Abs., 7 [10], 728 (1928). 


Lessons of the German tour. IV. Anon. Pottery Gaz., 53 [615], 1456-59 (1928).— 
A report of the symposium held by the Society of Glass Technology, following the 
German tour. Among the matters discussed were: the life of glasspots, some new Ger- 
man patents on glasspots, efficiency of furnace practice, tank blocks, English and Ger- 
man refractories, renewal of all glasspots in a furnace on failure of one or two, flux line 
block renewals. For preceding abstracts see Ceram. Abs., 7 [10], 728(1928). E.J.V. 
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Health hazards of the glass industry. M.M.McMaunon. Glass Ind., 9 [9], 198- 
203 (1928).—A survey of the glass industry made by the Bureau of Industrial Hygiene 
of the New York State Dept. of Labor, covering the inspection of 120 factories, employ- 
ing over 5000 persons. An effort is made to picture the principal hazards of the various 
operations in the glass industry, such as batch mixing, melting and glass blowing, 
production of electric light bulbs, cut glass production, work of women and children 
on cutting wheels, hydrofluoric acid treatment, sandblasting, etc., with practical 
suggestions for eliminating or lessening those hazards. E.J.V. 

Deposition of metals on glass. ANON. Glass Ind., 9 [9], 205(1928).—A new pro- 
cess is now being exploited commercially for the deposition of metal on nonconducting 
materials including glass. While there is nothing new in the basic principle involved, 
the process as used by a French company brings down the cost of the finished product 
to less than one-third the previous costs. The essential element of the new process 
lies in the special chemical substance, and method of applying it, with which the 
nonconducting object is coated prior to being immersed in the electrolytic bath. The 
great saving in cost is chiefly due to the fact that objects thus treated can be given a 
metallic coating of a given thickness in but a fraction of the time previously required. 
While the principal applications are on glass, china, and porcelain, the process is equally 
applicable to objects in plaster-of-Paris, earthenware, cardboard, wood, leather, etc. 
China and porcelain tea sets are commonly coated on the exterior only, leaving the 
interior easily washable and sanitary. Products of this kind have been on the French 
market for several years, originating from Czechoslovakia and Germany, but their 
extremely high cost has rendered them practically unsalable. E.J.V. 

Relationship of the relative water stability of glasses to chemical composition. 
JoHANN Enss. Glastech. Ber., 5 [10], 449-76; [11], 509-20 (1928).—A series of 83 glasses 
with systematically varied compositions were melted up, their stability in boiling water 
determined quantitatively, and the degree of their stability in relation to their com- 
positions noted. In 37 glasses in seven different three-component systems the effect 
of increasing replacements of SiO, in a glass 82% SiOz, 18% Naz,O by BaO, CaO, ZnO 
MgO, B03, Al,O3, and PbO was determined in reference to the stability. In another 
38 glasses in five different four-component systems the change in stability was investi- 
gated when, with a constant Na,O and SiO, content a basic oxide was interchanged for 
another (e.g., for Al,O3;). Here such oxides as were chemically similar were used to 
replace one another. Finally the change in stability curves was determined in a series 
of 8 glasses when in a soft alkali lime glass K,O was replaced by Na,O, 3 for 3%. In 
replacement of SiO, in a glass of the composition 82% SiO2, 18% Na,O by MgO, CaO, 
ZnO, BaO, PbO, B,Os;, Al.O3, of all the oxides Al,O; exerts the best influence on the 
stability; the other oxides following in the order: ZnO, CaO, B,O;, MgO, BaO, PbO. 
In contrast to the former view, the magnesia glasses are more stable than lime glasses: 
a magnesia glass with an MgO content of 5% enduring better than the corresponding 
lime glass. The known fact, that B,O; in replacing SiO, improves the glass only to a 
content of about 12% and makes it worse with a higher content, was confirmed. The 
optimum in potash soda glasses, which Peddle determined, was found only in propor- 
tionately weak formations. Finally, the absence of a marked optimum, as Peddle 
found with potash soda glasses, in glasses in which in place of alkalis bi- and trivalent 
elements as oxides were used interchangeably, was determined. E.J.V. 

Measurement of the depolarization of colloidally colored and turbid glasses. B. 
LANGE. Glastech. Ber., 5 [10], 477-86(1928).—In brief theoretical work on the polari- 
zation conditions of Tyndall light it was shown how the depolarization measurements 
could be used in investigations of glasses. The change of state of the dispersed colloid 
can be measured by the degree of depolarization. Its determination is therefore 
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especially appropriate for the classification of turbid glasses and investigations on 
the nature of colloidal glass coloring agents. As the determination of the depolari- 
zation of four turbid glasses showed, each turbidity corresponds to a definite degree of 
depolarization, which is appropriate to use as the absolute numerical value for the 
classification of turbid glasses. The light intensity, which is of importance for the use 
of turbid glasses in illuminating technique, can be determined from the depolarization 
on the corresponding radiation diagram of the colloid particles, and from the spacial 
division. The depolarization of a CdS glass and one faded by X-rays was measured, 
where in both cases remarkably high values were shown for the depolarization, so it 
appeared to be a question whether the coloring of these glasses is of a colloidal nature 
as was heretofore assumed. The determination of the depolarization of several aqueous 
gold solutions and a sapphire glass gave far-reaching analogies, so that it is legitimate 
to translate the optical results on gold solutions to the glasses colored with gold, by 
which the connection between color, particle size, and annealing temperature is shown. 


E.J.V. 
Mechanical glass works of the Osram G.m.b.H. G. GEELHOoFF. Glastech. Ber., 6 
[1], 26-41 (1928); for abstract see Ceram. Abs., 7 [10], 678 (1928). E.J.V. 


Knowledge of sheet glass. G. KEPPELER AND F. HOFFMEISTER. Glasiech. Ber., 6 [2], 
76-89 (1928) —-A new method of testing was devised for the investigation of sheet glass 
in which the glass to be tested was employed as a wall in a trough. This trough was 
filled with water and the alkali solubility of the sheet glass at 80° C during a period 
of three hours was determined, which served for a classification of the glass. A series 
of sheet glasses of recent production were analyzed and tested by the new method 
in the trough as well as according to the sand method for the resistance to attack, 
and the resistance to attack to be expected from the analysis was determined. The 
collective values were compared. In the essentials there was shown an agreement in 
the three methods. Deviation indicated that the surface of glasses is less definite and 
stands up stronger under the effect of methods of production and after-treatment than 
the interior of the glass. The results of these investigations were also compared with 
those of older work. It was shown that glasses good for glazing belong to the hydrolytic 
class II, that under normal conditions glasses in the first half of hydrolytic class III 
could also be used. Damp warm storage, long continued contact with moist objects 
as well as use in hot moist climates are considered as abnormal circumstances. The 
latter effects are still to be cleared up more fully. a RR 

Goethe’s viewpoints on glass. F.H.ZscHACKE. Glastech. Ber., 6 [2], 89-96(1928). 
—A collection of references to glass found in Goethe’s “‘Farbenlehre’’ is given to illus- 
trate his views on glass and show that he was greatly interested in the glass technologic 
science of his times. E.J.V. 

Plate glass drawing process of Fourcault. K.Lossen. Glastech. Ber., 6 [3], 121- 
34 (1928).—A very complete detailed description of the Fourcault process of plate glass 
production is given. E.J.V. 

Shooting through glass with a rifle. F.W. Preston. (Translated by Otto Graf.) 
Glastech. Ber., 6 [4], 183-86 (1928); for abstract see Ceram. Abs., 7 [2], 71(1928). 

E.J.V. 

Electric heating of glass cooling ovens. K. TAMELE. Glastech. Ber., 6 [5], 225 
42 (1928).—The ordinary types of furnaces, are discussed briefly. The tunnel annealing 
furnaces as compared with the chamber cooling furnaces, have a certain adaptability in 
regard to the maintenance of a desired temperature range. The fuel furnace does not give 
the absolute certainty that the temperature conditions in the oven will undergo no fluc- 
tuations. Electric heating on the other hand makes it possible for the processes to take 
place completely at any time. Heating resistances of chrome-nickel alloys have great 
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operating safety and long life. For exact maintenance of the constant temperature either 
regulating transformers or automatic regulating devices are used. Electric heating 
requires a special construction of the oven differing somewhat from the fundamentals of 
previous designs; ¢.g., an American annealing furnace for telescope lenses operates as a 
chamber oven, in which the annealing temperature is first kept constant for several 
weeks and then is reduced with the exceptionally small temperature drop of 1 to 10° C 
per hour. An English installation, in which optical glass is annealed also, consists of 
two perpendicular tunnel ovens, which permit continuous operation. In both cases, 
the uniformity of temperature is aided by the high thermal capacity of the oven and the 
charging boxes. As an example of a tunnel oven with horizontal conveying, there was 
described an experimental annealing oven 15 meters in length, in which special material 
is to be cooled uniformly. The temperatures here are considerably higher than in the 
glass cooling ovens. The oven channel is divided into three heating zones, each of which 
can be heated independently. The forward motion of the material takes place on fire- 
clay plates, which are connected to form a conveyer chain. The largest installation 
with electrically heated glass cooling ovens for continuous operation is at the Illinois 
Pacific Glass Co., in San Francisco, where nine cooling furnaces for bottle glass are 
installed with belt conveyer, and each is 2.75 meters wide and 18 meters long. The 
current consumption during a rather long operating time was found to be about 90 
kw. hr. per 1000 kg. of bottle glass. The question as to whether electric heating is to be 
recommended for a glass cooling oven requires special investigation in every case. 
Electric heating is to be preferred especially in cases where either cheap current is avail- 
able or the determining factor is advantageous operation, e.g., higher quality of the 
material handled, lower rejection figure, greater simplicity of the installation and 
operation, etc. E.J.V. 
A Dutch Indies glassworks. Anon. Pottery Gaz., 53 [615], 1460(1928).—A glass- 
works will be erected in the Dutch Indies under the title of the Java Glass Industry, 
Ltd. The factory is to be erected in East Java (Soerabaja). Hitherto the Dutch 
Indies have imported all the glass they have used, mainly from Japan. Also the lack 
of competent hands has prevented the setting up of such an establishment out there 
but the invention of the Schiller glass machine makes it possible to employ Chinese 
hands. Soda water bottles will be a leading product. The factory will be started with 
a furnace of 6500 kg. daily capacity. E.J.V. 
Beryllium glass. C.F.Laranp A. Si-veRMAN. Pottery Gaz., 53 (615), 1475 (1928); 
partially reprinted from Jour. Amer. Ceram. Soc., 11 [7], 535-41 (1928); see also Ceram. 
Abs., 7 [8], 520(1928). E.J.V. 
Applications of glass to the chemical and allied industries. A.E. MARSHALL. Chem. 
and Ind., 47 T, 243-47 (1928).—Transparency is the fundamental and essential property 
which has led to the employment of glass in the place of either stronger or cheaper 
materials, but the newer formulas of laboratory glasses enable a ware to be made which 
is also resistant to thermal and mechanical shock and to solubility by acids. Hydro- 
fluoric and phosphoric are the only acids which appreciably attack Pyrex glass; caustic 
alkalis show increased action with increase of concentration and temperature. A 35% 
solution of NaOH dissolved 0.0032 g. per sq. cm. of Pyrex glass after 6 hours boiling. The 
physical properties of Pyrex are: specific gravity 2.25, specific heat 0.20, elasticity 6230 
kg. per sq. mm., refractive index 1.4754, dispersion 0.00738, scleroscope hardness 120. 
Heat transfer, a vital question in many forms of plant equipment, is decreased in metals 
such as copper by the development of a thin oxide film, the decrease being as much as 
12% in one hour; the smooth surface of glass, as well as its resistance to corrosion, 
enables Pyrex to give values as high as 125 B.t.u. per sq. ft. per hr. per °F under 
actual plant conditions. Glass is also best suited for making c.p. chemicals, and 


752 CERAMIC ABSTRACTS 


more recently has been applied to insulation for electrical purposes and for radio work. 
H.H.S. 
Absorption spectra of colored borax glasses. P. LASAREFF AND V. LAZAREV. 
Compt. Rend., 185, 855-56 (1927); Sci. Abs., 31, 98 (1928); for abstract see Ceram. Abs., 
7 [6], 355 (1928). D.E.S. 
The resistance of glass toward corrosion by water: study of ordinary window- 
glass. Maurice Scony. Bull. soc. chim. Belg., 37, 186-203(1928)—The optimum 
composition for Fourcault glass is SiO: 72.5, Na,O 13.5, CaO 10.5, MgO 2, and (SO;, 
Fe203, Al,O3) 1.5%. This glass is very easily machined, does not devitrify, and is very 
resistant toward the atmospheric agents. (C. A.) 
Window glass transmitting ultra-violet rays. ALFRED SALMONY. Chem. Zig., 52, 
269-70 (1928).—Several special glasses and their uses in schools, greenhouses, etc., are 
discussed. Slight impurities may spoil the transmitting power of a glass for the shorter 
wave-lengths of light. Some of these glasses may readily be blown into electric bulbs 
for ultra-violet treatment. (C. A.) 
Dielectric data on Pyrex. C. L. Dawes ANp P. H. Humpuries. Harvard Univ., 
Elec. World, 91, 1331-32 (1928).—A piece of Pyrex “‘A’’ glass 20.3 cm. square (chemical- 
ware glass) was tested in a high-voltage bridge at a constant potential of 5000 v. Upto 
5000 v. and more the voltage had no effect on the power factor and capacitance. The 
curves for the watt loss per cc. are practically straight lines. The dielectric constant 
decreases with increase in frequency and increases with temperature. These relation- 
ships are common with dielectrics. Over wide ranges of frequency and temperature 
there is no ionization and apparently no hysteresis lag. The total power loss is not 
proportional to frequency; the increase of loss over that at zero frequency is proportional 
to frequency. (C. A.) 
The devitrification of old glass. H. RITcHIE CurpmMAN. Dalhousie Univ., Hali- 
fax, N. S. Proc. Trans. Nova Scotian Inst. Sci., 16, 144-46(1928).—Experiments 
carried out with 20—30-year-old bulbs verify Germann’s conclusions (cf. C.A. 15, 934). 
Devitrification is a surface phenomenon. (C. A.) 
PATENTS 


Apparatus for setting up and transferring bottles and other articles. ALsert N. 
CRAMER. U. S. 1,680,283, Aug. 14, 1928. The combination of a stationary platform, 
an inclined chute down which articles slide by gravity in a cumbent position, means on 
the platform adjacent the discharge end of the chute for setting the articles one by one 
in an upright position on the platform, a horizontally traveling conveyer, transfer 
devices, and means to bring the transfer devices successively into operation to receive 
the articles directly from the chute and shift them from the platform onto the conveyer. 

Manufacture of glassware. PieERRE ARBEIT. U. S. 1,680,357, Aug. 14, 1928. (1) 
The glassworking method which comprises periodically applying a gathering implement 
to the surface of a stationary supply of molten glass, and, in the intervals between such 
gathering operations, directing a flame upon the region of the glass surface where the 
gathering takes place, to reheat such portion of the glass as may be chilled by contact 
with the gathering implement. (2) In combination with a container for molten glass 
having a work opening above the glass level for the reception of a gathering implement, 
a door for the opening, the door arranged to be opened and closed at each gathering 
operation, means for applying a heating medium to the surface of the glass near the 
opening, and means operated in synchronism with the opening or closing of the door 
for regulating the application of the heating medium. 

Mold charge guide for glass-feeding apparatus. Kari E. Pemer. U. S. 1,680,391, 
Aug. 14, 1928. (1) In combination with a glass feeding mechanism arranged to deliver 
molten glass through a downwardly opening outlet in a succession of pendant masses, a 


. 


CERAMIC ABSTRACTS 753 


pair of shear blades arranged to meet periodically beneath the outlet and in axial align- 
ment therewith to sever mold charges from the masses, and a guide mounted indepen- 
dently of the shear blades and located only at the side of the path of travel of the charges 
opposite to the side from which the lower shear blade approaches the path of travel of 
the charges, for opposing the deflection of a charge in its path of travel by the action of 
the shear blades. (2) In glass feeding apparatus, a severing device having a cutting 
edge movable transversely through a freely hanging mass of molten glass to sever a mold 
charge therefrom, and a guide independent from the severing device and movable at 
the side of the axial line of the suspended mass substantially opposite to the cutting 
edge to and from position to prevent lateral ‘‘batting’’ of the mold charge at the time 
of its severance. 

Glass-pressing machine. Kari E. AND Epwarp H. Lorenz. U. S. 1,680,- 
474, Aug. 14, 1928. (1) In a machine for shaping plastic glass, the combination of a 
rotatable mold support, a plurality of molds carried by the support, means codperating 
with the molds for shaping the glass therein, a crank for intermittently rotating the sup- 
port to successively position the molds in alignment with the shaping means, means timed 
to lock the support between its periods of rotation, a rocker device adapted to intermit- 
tently move the crank into operative relation to the support, means for actuating the 
rocker device, an arm on the rocker device, and means controlled by the locking means 
serving when the support is out of normal relation to the rotating means to engage 
the arm and prevent operation of the rocker device. (2) In an automatic glass machine 
shaping devices, means to supply air under pressure to the shaping devices to cause a 
shaping operation, means adapted to successively reduce the air pressure to a predeter- 
mined amount when the shaping operation is completed, to maintain such reduced pres- 
sure constant until the glass sets, and to completely relieve the air pressure in the 
devices when the article is ready to be removed. 

Feeding molten glass. GrorGce E.Howarp. U.S. 1,680,543, Aug. 14,1928. The 
method of feeding glass for use in the fabrication of articles of glassware, comprising 
discharging molten glass from a source of supply through a delivery outlet, and subjecting 
the glass passing through the outlet to a plurality of independently regulable tempera- 
ture regulating influences respectively applied at different places located in the same 
plane and spaced about the central line of flow of the discharging glass. 

Method of blowing glassware. Henry W. INGLE. U.S. 1,680,544, Aug. 14, 1928. 
The process of making hollow glassware that comprises forming a parison in an inverted 
parison mold, removing the parison mold while leaving the parison supported at the 
parison-forming position, closing an inverted finishing mold around the parison, reverting 
the finishing mold containing the parison, and expanding the parison to fill the finishing 
mold. 

Method of and apparatus for forming sheet glass. Joram F. Brack. U. S. 
1,680,588, Aug. 14, 1928. Sheet-glass forming apparatus comprising means for deliver- 
ing a relatively narrow stream of glass, a supporting surface for the glass, movable in 
the direction of the line of travel of the glass, a forming roll disposed above the surface 
and a spreading block mounted to the rear of the forming roll and at a height to engage 
the stream and effect spreading action thereof, the block having its glass contacting 
surface inclined to gradually reduce the thickness of the stream. 

Glass-finding method and apparatus. Sipney S. Grorta. U. S. 1,680,735, Aug. 
14, 1928. (1) A glass-feeding apparatus comprising a container having an outlet for 
discharging glass downwardly, a gathering element disposed beneath the outlet in angular 
relation to the axial line of the outlet for supporting the glass discharged through the 
outlet in successive suspended masses, means for moving the implement to periodically 
interrupt the flow of glass from the outlet, and means for severing mold charges from 
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the suspended masses. (2) The method of feeding glass which comprises flowing glass 
through an outlet from a container, intercepting the flow by a rotatable gathering ele- 
ment, rotating the gather, moving the gathering element upward and in line with the 
outlet, thereby obstructing the outlet and interrupting the flow of glass, permitting the 
glass to sag from the gathering element, and shearing a mold charge from the depending 
mass of glass. 

Apparatus for producing mold charges of molten glass. WiiiAmM J. MILLER. 
U. S. 1,681,127, Aug. 14, 1928. (1) In apparatus for producing mold charges of molten 
glass, the combination of shears for cutting the glass, a partible receptacle beneath the 
shears and comprised of parts mounted to move toward and away from each other, and 
intermittently effective means whereby the opening of the shears causes the receptacle 
parts to move toward each other to complete the receptacle, said receptacle parts being 
released and being arranged to separate by gravity as the shears cut. (2) In apparatus 
for producing mold charges of molten glass, the combination of shears for cutting the 
glass, a partible receptacle beneath the shears and comprising parts mounted to move 
from their closed position by gravity, the receptacle parts being provided with contact 
members, and means moving in unison with the shears and arranged to temporarily 
engage the contact members as the shears open and move the receptacle parts into and 
maintain them in their closed position, the means being disengaged from the contact 
members as the shears move toward their closed position whereby the receptacle parts 
are released and opened. 

Glass working machine. GrorGe A. Mizar. U.S. 1,681,591, Aug. 21, 1928. In 
combination, in a glass working machine, means for holding a tubular blank comprising 
a set of side clamps and a set of end clamps, means tending to close the side clamps, 
one end clamp being movable away from the other end clamp, and means mounted to 
the movable end clamp and movable therewith effective when the movable end clamp 
is moved away from the other end clamp to operate the side clamps to open them against 
the tendency of the closing means. 

Optical glass. Rospert J. MontGomery. U. S. 1,681,704, Aug. 21, 1928. A 
glass mix or batch containing the following materials in substantially the proportions 


stated: 


Per cent 
Silica 69.5 
Sodium oxide 15.8 
Boric oxide a 
Commercial didymium oxide 12.0 
Antimony oxide 1.9 
Arsenic oxide 25 


Apparatus for holding glass plates upon grinding and polishing tables. HALBERT K. 
Hitcucock.. U. S. 1,683,250, Sept. 4, 1928. The combination with a surfacing car or 
table mounted for movement along a track and having a glass supporting surface of 
means for producing a suction effect intermediate the supporting surface and the glass 
carried thereby, and means operated by. the movement of the table along the track for 
actuating the means to secure the glass to the table. 

Apparatus for surfacing plate glass. JoHN H. Fox. U.S. 1,683,342, Sept. 4, 1928. 
The combination with a series of surfacing machines and a series of cars or tables mounted 
for movement there-beneath so as to carry glass sheets mounted upon the tops of the 
cars beneath the machines, of driving means applied at the rear end of the series of cars 
to move them forward, and a retarding means at the forward end of the series of cars 
adapted to engage and release each car in turn, so that the cars intermediate the driving 
means and retarding means are placed under compression. 
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Glass mold. Frank M. BiceLtow. U. S. 1,683,755, Sept. 11, 1928. A mold 
comprising base and cap sections jointly in which a plurality of glass receiving cavities 
are formed of the shape of articles to be cast, the mold having a glass receptacle in com- 
munication with the cavities and opening through the cap section, a filler plunger 
insertable through the cap section for ejecting the glass into the cavities, and a finishing 
plunger for insertion into the receptacle after the withdrawal of the filler plunger, the 
former having a plurality of feet corresponding in number to the number of cavities 
and feet being movable toward and away from the openings of communication between 
the cavities and the receptacle. 

Method and apparatus for polishing glass. GrorGe E. Howarp. U. S. 1,684,029, 
Sept. 11, 1928. The method of polishing sheet glass, which comprises advancing a sheet 
of glass beneath a polishing unit composed of a rotatable head upon which a series of 
freely rotatable polishing pads are disposed concentrically to the axis of the head, and 
traveling the head transversely of the path of movement of the glass a distance not mater- 
ially less than one-half the diameter of the head. 

Method of and apparatus for forming plate glass. GrorGe E. Howarp. U. S. 
1,684,030, Sept. 11, 1928. (1) The method which comprises rolling a plate of glass 
upon a table while the latter is stationary, and advancing the plate into a leer, with its 
first formed portion foremost, at a rate of speed dependent upon the rate at which the 
sheet was rolled. (2) Sheet glass handling apparatus comprising a table having a 
removable segmental portion at one edge thereof, members for advancing the sheet, and 
means for moving the members into engagement with the glass when the segmental 
portion is removed. 

Glass leer. Witt1AmM A. Morton. U. S. 1,684,239, Sept. 11, 1928. In a glass 
leer of the muffle type having an endless conveyer for carrying wares therethrough 
and in which the muffle overhangs the forward end of the conveyer, the leer having 
passages for the circulation of gases around the sides and under the bottom of the muffle, 
other passages at the sides of the forward end of the muffle for heating the portion of the 
muffle overhanging and in advance of the conveyer, and a surface over and in close 
proximity to which the forward end of the return portion of the conveyer moves, and a 
circulating passage under the surface through which gases passing through the passages 
at the forward end of the muffle to heat the conveyer. 

Method of producing glass. Max Tuomas. U. S. 1,684,332, Sept. 11, 1928. The 
process of producing a glass for insulating purposes, which comprises melting a glass 
batch substantially free of alkali metal and containing silica, an alkali earth metal oxide 
and an iron oxide sufficient to act as a flux, and maintaining the oxide in its oxidized 
condition. 

Glass-polishing materials. Soc. ANON. DES MANUFACTURES DES GLACES ET PRo- 
DUITs CHIMIQUES DE St. Gosarn, CHAUNY, ET CrrEY. Brit. 292,104, Aug. 9, 1928. 
A material for polishing glass is prepared by prolonged grinding of abrasives of the 
usual type such as emery, corundum, quartz, silicon carbide, etc., followed by suspension 
of the material in a liquid having a hydrogen-ion concentration favorable to the retention 
of the finer particles in suspension for a prolonged period. The material remaining in 
suspension is removed by decantation of the liquid and flocculation by neutralization. 
A concentration of 11 pq to 12 py is suitable for the suspension liquid. If ordinary 
water is used it is necessary to remove excess of calcium carbonate therefrom. 

Drawing glass. R. L. Frinx. Brit. 292,448, Aug. 9, 1928. In an apparatus for 
making sheet glass in a continuous ribbon, molten glass issuing from a tank furnace or 
other receptacle is carried across a free space to a moving carrier, and the speed of the 
carrier is automatically coérdinated with variations in the rate of flow of the molten 


glass from the tank. 
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Rolling glass. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS 
CHIMIQUES DE St. Gosparin, CHAUNY, ET CrrEy. Brit. 293,013, Aug. 22, 1928. A 
water-cooled roller, particularly intended for the manufacture of sheet glass, is provided 
in its interior with a cylindrical body which causes the circulating water to make contact 
with the whole of the interior surface of the roller and to expel all air from the interior. 
Water circulating between the trunnions is confined to the space between the body and 
the roller and makes contact with the whole of the interior surface of the roller, while 
air is prevented from accumulating in the upper part of the interior. 

Compound glass. Soc. D’EruDE DEs VERRES ET GLACES DE SuRETE. Brit. 293,052, 
Aug. 22, 1928. The yellow coloration of compound glass is prevented by using as the 
core regenerated cellulose formed from any of its soluble ethers or precipitated from its 
solutions, particularly cupro-ammoniacal solutions, or the pollysacharides notably 
caroubin. When celluloid is used yellow coloration can be prevented by excluding radia- 
tions below the wave length 3300 A. Suitable substances for this may be incorporated 
in the adhesive used such as the mineral salts stannate, antimoniate, molybdate, tung- 
state; a crystalloid or colloid salt of lead, mercury, molybdenum, thorium, bismuth, 
uranium, or certain organic compounds such as a ketone of high molecular weight, an 
aromatic aldehyde, a phthalein, an aromatic hydrocarbon, an aliphatic or aromatic acid 
possessing a double bond, a ketonic function, a quinone or nitrated derivative of one of 
its salts, a body with a mixed function such as citral, dibenzalacetone, a substituted urea. 
A faint yellow tint on the protecting product may be neutralized with a stable blue 
material such as Indanthrene blue. The coloration may also be prevented in sheets 
jointed together after dipping the celluloid in alcohol or acetone by using the less active 
propyl, butyl, or amyl alcohols. A small quantity of a hydrocarbon or an oil such as 
castor oil may be added to diminish the action of the alcohols further. 

Compound glass. Soc. D’ETrupDE DEs VERRES ET GLACES DE SuRETE. Brit. 293,053, 
Aug. 22, 1928. Compound glass sheets having a transparent core such as celluloid are 
formed from glass sheets which are rendered plane by grinding, polishing, etc., on the 
inner contacting face. The contacting surface may also be rendered plane by pouring 
on to the glass sheet a varnish, collodion, or a gelatin solution which may have a fugitive 
color applied to indicate the thickness by different tints. Several sheets of compound 
glass may be assembled in the same frame to give greater resistance and a substance 
having approximately the same refractive index as the glass is preferably used between 
them or gelatin or gelose to which glycerine has been added or other hygroscopic material 
may be used between the sheets. The contacting faces of the glass sheets may be ground 
only and a substance having the same dispersion and refractive index used for core. 

Colored glasses; color screens. Soc. ANON. DES MANUFACTURES DES GLACES ET 
Propuits CHIMIQUES DE St. GOBAIN, CHAUNY, ET CrrEY. Brit. 293,310, Aug. 29, 1928. 
(1) Glass having a violet coloration is made by adding titanium oxide to a batch having 
a base of phosphoric oxide, or of phosphoric and boric oxides, silica being absent. The 
coloration is deeper if a reducing substance, such as carbon or a carbon compound, is 
incorporated with the batch. The composition of two glasses is given. (2) A light filter, 
the color of which is a true gray with a transparency nearly constant for all the rays 
within the visible spectrum, can be produced by combining a violet tinted glass, made 
as above, with silicate glass colored green by oxide of iron. 

Glass manufacture. British THomson-Houston Co. Brit. 293,456, Aug. 29, 1928. 
Relates to a rotary glass blowing machine of the kind in which a ram is projected into 
a furnace and gathers a charge of glass by suction, the parison thus formed being trans- 
ferred to a blowing-spindle which carries it to a finishing mold. According to the in- 
vention, means are provided for cushioning the movements of the ram, for circulating 
cooling fluid through passages in the gathering mold and the cut-off knife, and for 
retaining the ram in its inward position when the machine is out of action. 
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Glass-polishing apparatus. C. Hevuze. Brit. 293,532, Aug. 29, 1928. In a con- 
tinuous glass-polishing apparatus of the type in which both the glass and the polishing 
runners travel, polishing media of different grades are supplied to the runners from a 
series of fixed tanks during the travel of the runner frame. The runner may carry a 
number of rotary spindles fitted with polishing-heads. Each tank has an outlet pipe 
communicating with troughs on the runner frames, the lowest point of the troughs lead- 
ing to a distributing valve which conducts the polishing medium successively to pipes 
communicating with troughs with outlet pipes on the polishing heads. In some cases the 
distributing valve may be dispensed with. In a modification, the spacing of the tanks 
may be such that a continuous supply may pass to the troughs. In another modification 
the troughs are of sufficient capacity to supply the polishing heads while the runner 
passes from one tank to the next, and in this case a valve in each tank is opened auto- 
maticaliy by a bar on the trough, the valve being closed by a weight or spring after the 
passage of a trough from beneath a tank. 

Compound glass sheets. H. Le V. LAWRENCE AND KENILWORTH MANUFACTURING 
Co., Ltp. Brit. 293,666, Aug. 29, 1928. Compound transparent sheets consisting of 
glass sheets and an intervening sheet of celluloid or mica, etc., are united under heat and 
pressure by first coating the glass surfaces when cleaned and polished with a solution of 
nitro-cellulose combined with gums elemi and mastic and by coating the celluloid, etc., 
with a solution containing gums elemi and benzoin. A solution for coating the glass may 
consist of nitro-cellulose or celluloid 8 to 15%, gum elemi 2 to 10%, gum mastic 2 to 8%, 
ethyl acetate 10 to 30%, acetone 5 to 20%, petroleum benzine 5 to 15%, and is allowed 
to dry hard in a dust-free atmosphere at 60°F. A solution for the celluloid, etc., may 
consist of gum elemi 2 to 6 oz. avoir., benzoin 3 to 10 oz. avoir., ethyl acetate 2 to 8 oz. 
liquid, industrial spirit 5 to 10 oz. liquid, and benzol 3 to 10 oz. liquid. The sheets are 
united while the celluloid iswet. Dyes, etc.,may be added to the solutions. The solutions 
applied to the glass and celluloid, etc., may be interchanged. 

Compound glass. E. Getser. Brit. 293,671, Aug. 29, 1928. Compound trans- 
parent sheets are formed by uniting sheets of glass to a polymerization product of the 
ethyl or methyl ester of acrylic acid or a mixture thereof. The polymerized product may 
be applied between two sheets or to one or both sides of a single sheet, the union being 
effected by slight pressure and heat, or the ester may be applied to the surface of a sheet 
of liquid glass, a second sheet being then led over it and polymerization allowed to take 
place. 

Glass manufacture; conveyers; furnaces. BritisH HARTFORD-FAIRMONT SyNDI- 
CATE, Ltp. Brit. 293,750, Sept. 5, 1928. Relates to a device for transferring glassware 
from a conveyer belt to a leer by means of transfer arms which swing about horizontal 
axis, as described in Brit. 274,068 (see Ceram. Abs., 6 [11], 513(1927)). According to 
the invention, the transfer arms are operated by a continuously driven shaft, a clutch 
being provided for temporarily interrupting the movement of the arms as they take up 
and set down the ware, the clutch being operated by the forming-machine on which the 
ware is made. 

Manufacture of a readily-fusible glaze or enamel. PATENT TREUHAND GBs. F. 
ELEKTR. GLUHLAMPEN. Ger. 445,736, Dec. 5, 1924. To the usual enamel mixture of 
boric acid, silica, zinc oxide, and 40 to 60% of lead oxide is added 8 to 16% of an alkali 
silico-fluoride consisting wholly or partly of the lithium salt. The coefficient of thermal 
expansion of the product is lower than that of the lithium-free glazes. (B. C. A.) 


Heavy Clay Products 


Physical properties of heavy clays. ANon. Bur. Stand., Tech. News Bull., No. 136, 
p. 110(1928).—A table is given showing the pressure required to extrude a number of 
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shales and glacial and alluvial clays, collected in Ohio, all tempered with the same 
amount of water, and forced through a'/2-inch die. The table gives the values for two 
different finenesses of grind; namely as ground in a commercial 5-foot dry pan and as 
ground in a ball mill for 16 hours after the dry pan treatment. The ball-milled shale 
samples require considerably more pressure than the commercially ground samples, 
the values averaging 117.9 and 25.6 lbs./in.*, respectively, when using the same per- 
centages of water. This effect is not very noticeable in the case of the glacial and alluvial 
clays since the clays are already extremely fine. Slight variations in water content 
greatly affect the extrusion pressure. In general alluvial clays require greater pressure 
for extruding than glacial, but shales require less than either. R.A.H. 
Length changes in sand-lime brick when wet. Anon. Bur. Stand., Tech. News 
Bull., No. 136, p. 113 (1928).—Representative samples of sand-lime brick from five differ- 
ent localities were selected for measurement of length changes on alternate wetting and 
drying. A table is given showing the sequence of operations the brick were put through 
and their relative lengths after each treatment. The results show that the brick ex- 
panded on being immersed in water and on drying they contracted to less than the 
original air dry length and on subsequent treatments did not in any case return to the 
length when first wet. R.A.H. 
Brick for refuse incinerators. ANoNn. Brit. Clayworker, 37 [435], 145-46 (1928).— 
Refuse incinerators do not usually require fire brick of highest refractoriness, but the 
linings must be highly resistant to the rough treatment to which they are inevitably 
subjected by the materials fed into them. The following properties of brick are there- 
fore desirable: (1) high resistance to abrasive or grinding action of the refuse and pokers 
used to stir contents and a close dense structure with a slightly glassy surface; (2) suffi- 
cient refractoriness to withstand any temperature likely to be attained in use; (3) a close 
texture and surface and a low percentage of iron compounds, making them resistant to 
reducing atmosphere (iron compounds reduce carbon monoxide gas with the formation 
of a very light and voluminous form of carbon which when liberated in the pores of the 
brick causes them to swell and crack); (4) resistant to sudden changes in temperature; 
(5) sufficiently strong when at the highest temperature used to resist all pressure to 
which they are likely to be subjected; (6) unaffected by water or steam at any tempera- 
ture reached in use; (7) they should not shrink or expand unduly in use; (8) should not 
corrode readily by action of flue dust or any salts present. Details of firing incinerators 
are given and how the refractory requirement of most of them may be met. R.A.H. 
The Hammill brickworks. Anon. Brii. Clayworker, 37 [436], 174-78(1928).— 
A description of a new and modern plant for manufacturing engineering and road paving 
brick by the Monnier process. This process is claimed to be unique and to yield results 
which hitherto have been unattainable in respect to the hardness and toughness of the 
bricks produced by it. A French company using this process produces bricks which 
show a crushing strain of 1750 T. per sq. ft. and the rattler test shows a loss as low as 
10.5%. R.A.H. 
Efficiency in the brick plant. ANon. Brick Clay Rec., 73 [5], -300—12(1928).— 
A complete and well illustrated description of the new plant of the Bohnsack Brick Co., 
which has attained new heights of efficiency in an already highly efficient producing 
center. A normal yearly production of this plant is 50 to 60 million brick. E.J.V. 
Advantages of the boom type dragline that make efficient clay winning. ANON. 
Brick Clay Rec., 73 [6], 378-81 (1928).—The boom type dragline, although it is one of 
the least common of the types of clay winning machinery seen on a clay plant today, is 
making a place for itself in the clay industry as an efficient excavator. So noteworthy 
has been its development in recent years that most of the power shovel companies are 
making their machines so that they can easily be converted into draglines, and many 
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clay plant operators are investigating its merits, such as being able to do work now being 
done by two or more machines under some other system; its saving of investment by 
the elimination of some equipment and labor; its performance in all kinds of weather; 
its great advantage of being able to dig below its own level and being able to handle 
material under water as efficiently as if the excavation were dry; and are considering its 
adaptation to their individual circumstances. Data on some installations in the clay 
industry are presented. E.J.V. 
Electricity for brickmaking. A.E.LApor. Brick Clay Rec., 73 |6], 385-89 (1928).— 
The application of electricity to the brick industry links together one of the oldest and 
newest achievements. Perhaps the most important factor in the progress of the industry 
has been the introduction and utilization of electric drive. Advantages of use of electric 
drive include reduced cost of installation, low maintenance cost, possibility of locating 
the motive power and the driven machine wherever most convenient from the process 
standpoint, use of remote control, and the ease of measuring power consumption for any 
particular operation. A dust-proof casing is essential on electric motors, and mechanical 
operating parts can easily be investigated: by an ordinary inspection. L. discusses 
individual drives, power factor, synchronous motors, and the economic aspects of using 
electricity for power. E.J.V. 
Factory design and equipment. XVII. T.W.Garve. Clay-Worker, 90 [2], 114-18 
(1928).—Methods in vogue for handling green ware from the machine to the drier are 
usually identical to the methods used for transporting the dry ware from the drier to 
the kilns. Sometimes very similar methods are used, but the manner of handling may 
vary. ‘The soft ware from the machine has to be handled more carefully than the dry 
ware from the drier, and again the dry ware must be handled more carefully than the 
hard-fired ware coming from the kiln. The handling of green ware, from machine to 
drier, and from drier to kiln, and the handling of the fired ware are discussed under 
separate sub-heads, taking up in detail the types of apparatus used in each case. For 
previous abstracts see Ceram. Abs., 7 [10], 690(1928). E.J.V. 
Cold clay lands. GrorGEe M. Fries. Clay-Worker, 90 [2], 120-21(1928).—A dis- 
cussion of how sour and swampy lands are made over into good producing farms by the 
proper use of drain tile for underdrainage. Specific cases where this has been done are 
enumerated. E.J.V. 
New clinker brick plant. ANon. Clay-Worker, 90 [2], 122(1928).—The Bibby 
Brick and Tile Co., of Birmingham, Ala., is producing clinker brick on a commercial 
basis in order to meet the demand for such a product which has heretofore always ex- 
ceeded the supply. The ordinary brick manufacturer has never been willing to make 
clinker brick because (1) the high temperature necessary for them is apt to be detrimental 
to the kiln, and (2) overfiring may make it necessary to blast the brick from the kiln. 
These factors have all been taken care of by the Bibby Co., and its product is in great 
demand. E.J.V. 
Inspection tour through the National Brick Co., Laprairie, Canada. Joun L. Love. 
Clay-Worker, 90 [2], 123—26 (1928); reprinted from Maclean Builder’s Guide.—A descrip- 
tion of the National Brick Co., at Laprairie, Canada, which with the other plant of the 
same company at Delston Junction, makes a large range of brick, including common, 
face, and fancy, smooth face and various colors, besides hollow terra cotta tile to the 
extent of 100 T. per day. Each plant has two units with an annual total capacity of 
from 100 to 120 million brick. E.J.V. 
New Proctor drier for hollow tile. ANon. Clay-Worker, 90 [2], 133(1928).— 
A description of a new drier applying principle by which drying strains in the ware 
cannot occur. It is claimed for this drier that it delivers predeterminate daily tonnage 
of dry ware, is entirely automatic in operation and control, eliminates the factor of human 
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uncertainty, has cut down the drying time for hollow tile from days to a few hours, is the 
first mechanical drier proved decidedly economical for the use of hollow tile manu- 
facturers, and can be applied with equal success in drying brick and other clay products. 
A distinctive type of waste heat drier built by the Proctor and Schwarz Co. is also 
described. E.J.V. 
Brown stain removal from facing building material. L. Huser. (A.S.T.M.., 
Atlantic City Meeting.) Science Supp., 68(July 20), 14(1928).—A jet of steam played 
on discolored Indiana limestone followed by bathing with 5% formic acid, or a poultice 
moistened with 5% NazCO;, is reeommended. The cause of the stain is said to be 
seepage from the cement backing. Prevention is aided by the use of white Portland 


cements. H.H.S. 
Salt glazing. ANon. Master Builder, [792], 59-60(1928); Tonind. Zig., 52 |43], 

887 (1928).—The best method of salt glazing is discussed. F.P.H. 
German brick and tile industry. Orro Witte. Tonind. Zig., 52 [38], 753-55 (1928). 

—The historical and economical developments are discussed. F.P.H. 


PATENTS 


Process for forming ceramic ware. HALVER R.Straicut. U.S. 1,682,200, Aug. 28, 
1928. The process of reducing shale and the like to a plastic condition, which consists 
in first reducing the shale to a granulated condition, then piling the same in an upright 
stack having its bottom and side edges sealed, then stirring the shale in the central and 
bottom portion of the pile, and introducing steam to the central and bottom portion 
under pressure in quantities in excess of its condensation. 

Building block. Max Poracorr. U. S. 1,682,414, Aug. 28, 1928. A building 
block comprising a substantially rectangularly shaped body portion having a T-shaped 
groove providing a shoulder on the upper and on one of the end faces, and a square 
shaped tongue on the lower and opposite end face, adapted to engage with the shoulder 
of a contiguous block. 

Liner block for cement sewer pipes. Roy M. Datrtam. U. S. 1,683,025, Sept. 4, 
1928. A liner block comprising a rectangular body portion having its outer surface 
provided with longitudinal ribs and one end provided with an offset flange, the inner 
surface of the flange being provided with longitudinal ribs, the side edges of all ribs being 
beveled inwardly. 

Hollow clay tile building block. RussELL GLENN Bone. U. S. 1,683,441, Sept. 4, 
1928. A hollow building block comprising an inner and an outer hollow wall disposed 
in parallel spaced apart relation and an intermediate cellular construction including thin 
curved webs of uniform thickness with their ends merging at an acute angle into and in- 
tegrally connecting the exterior walls, the exterior walls having approximately the same 
width and the cellular construction having a width measured between the walls sub- 
stantially equal to the sum of the widths of the two exterior walls, and the mass of 
material comprising the block being distributed approximately one-third in each of 
the hollow exterior walls and the remaining third in the cellular construction. 

Manufacture of brick, tile, etc. H.ANp T. PARpozk AND H. Hii. Brit. 291,960, 
June 14, 1927. Mixtures of slate débris or colliery shale with ferric oxide ores or siliceous 
iron oxide ores, finely ground with the addition of water, if necessary, until they bind 
together when squeezed in the hand, are pressed or molded into shape, dried, and baked. 

(B. C. A.) 

Hollow building blocks. F.T. Heat. Brit. 292,481, Aug. 9, 1928. Walls con- 
sisting of hollow blocks or tiles and an outer brick facing bonded thereto, are formed 
with alternate courses of cubical blocks and header or bonding blocks each having a 
unital edge length equal to the length of an ordinary brick, and volumes equal respec- 
tively to six and five bricks. 
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Refractories 


A nontechnical description of spalling action. Sruart M. Puetps. Amer. Refract. 
Inst., Bull., No. 24, June(1928).—Spalling action has been divided into three sub- 
divisions. These were pointed out in the Tech. Bull., No. 6, entitled ‘‘Nomenclature 
for Refractories,”’ in which the Refractories Utility Chart first appeared. (See Ceram. 
Abs., 6 [11], 523(1927).) They have recently been incorporated in the A.S.T.M. defini- 
tion for spalling, which reads as follows: “Breaking or cracking of refractories to such 
an extent that fragments are separated, presenting newly exposed surfaces of the residual 
mass.” The causes of spalling may be classified under three main headings: (1) thermal 
(2) mechanical, and (3) structural. (1) Thermal spalling. (a) Factors related to 
service: rapidity and range of thermal fluctuation; contamination by slags and fluxes; 
tightness of joints; previous vitrification. (5) Factors related to refractories: degree 
and uniformity of reversible thermal expansion; heat transfer; elasticity; plastic flow. 
(2) Mechanical spalling. (a) Factors related to service: rapid heating of wet brick; 
abuse in removing clinker and slag; unequal and excessive stresses; pinching. (6) Fac- 
tors related to refractories: mechanical strength; toughness. (3) Structural spalling. 
(a) Factors related to service: slags and fluxes; character of the material in joints; 
insulation of refractories; no provision for expansion; thin joints. (6) Factors related to 
refractories: vitrification, shrinkage; nature of bond; structure; degree of firing; accuracy 
of shape. Asa rule, brick laid up with thick joints have more space to expand because 
most joint material has some shrinkage. Thin joints are desirable from the refractori- 
ness and slag point of view, but should be used with precautions. The heading of 
“structural spailing” intends to cover a type of action which is not generally known 
or considered. Most refractory materials undergo a marked change in their structural 
or physical properties after prolonged use. After long exposures to high temperature 
and slags or fluxes the brick invariably become vitrified to a degree. Studies of the 
behavior of various types of clay refractories indicate that the structural causes play 
a very important part in most conditions of spalling. Many grades of clay brick are 
known to spall more rapidly from this cause than from that of pure thermal shock. 
Differentiation between the structural and thermal spalling is very necessary because 
the means of correcting each type are dissimilar. Shrinkage is the main cause of this 
spalling; therefore, conditions such as slagging or fluxing which may be present within 
the furnace will hasten the action. Unnecessarily high temperature in some operations 
results from the insulation of the walls, which is conducive to shrinkage or spalling. 
Open joints, caused by shrinkage or the melting away of unsatisfactory mortar, are 
serious because they allow the heat to come in contact with a larger area of the brick, 
thereby heating the face to a greater depth and to a higher temperature. Brick that 
do not show marked tendencies toward shrinkage in a given furnace operation are 
naturally the most resistant to this spalling. Refractoriness is not necessarily the 
criterion for resistance, since diaspore brick are apt to exhibit this type of failure. Con- 
stancy of volume, accompanied by refractoriness, is highly desirable, since the more 
refractory body will be less susceptible to action of fluxes, which accelerate shrinkage. 
Contrary to the usual belief, spalling may be reduced in certain cases by employing a 
harder fired brick, which would reduce the shrinkage in service. Thermal spalling, 
which is due to rapid temperature changes, is the type most common. In silica, chrome, 
and magnesite, it is the all important variety. It is the most difficult to prevent from 
the producer’s point of view, since it is caused by certain properties of the brick which 
are exceedingly difficult to alter. There is not much to be done to materially increase 
the thermal spalling resistance of most brick. Soft firing and an open structure help 
in certain kinds of service. A careful selection of raw materials is often of assistance. 
The blending of clays having approximately the same thermal expansion is to be favored 
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over those which show appreciable difference in their coefficients. Open firing clays are 
more desirable than those which readily vitrify, especially in the case of the plastic or 
bond clay. Coarse, splintery particles for grog are advantageous. F.P.H. 
Characteristics of magnesite for refractories. ANON. Archiv f. Eisenhiittenwesen, 
1, 439-44 (1927); Rock Prod., 31 [17], 85 (1928).—The chemical composition, the porosity, 
the water absorption capacity, the specific weight and the volume-weight of the various 
magnesite stones were investigated for refractories. Furthermore the characteristics 
of each were determined at high temperature under load, the permanent change in length 
after repeated heating, the transitory heat expansion and the compressive strength in 
cold and hot condition (1200°C or 2192°F). The result of the tests was the possibility 
of dividing the magnesite into nine groups. The three first groups comprise stones of 
low magnesium oxide content and mostly unfavorable of behavior as refractories. 
Besides a high content of Fe,O; they have larger quantities of flux media, and show small 
expansion, loose texture, high wear, and low compressive strength. The good market 
products are in the fourth group; besides a high iron content they show at the same 
time MgO content and low content of other flux media. The stones of this group have 
a greater density and show higher values in the softening process under loading. Further- 
more they show a high consistency in volume and in compressive strength and also a 
low degree of wear. The groups V to IX comprise stones primarily of MgO with SiO, 
admixtures. Their characteristics approach, with an increasing MgO content, more and 
more the behavior of pure molten magnesia. The density is high. The melting point 
in the test under loading was at 1790°C (3254°F), and the expansion of the high magnesia 
stones is very considerable. The tests indicated further that the place of production, 
the prefiring, the make-up, the size of grain, and also the character of the firing are 
decisive factors for the practical characteristics in respect to the chemical composition. 


A further division in groups gave the possibility of differentiating according to the 
Fe,0; content of the three groups, which are similar in sottening behavior under load 
and in various other characteristics. The most favorable Fe.,O; content was determined 
as 5 to 7%, whereas at the same time only small quantities of silicic materials are present 
and the strongest sintering and greatest mechanical work are applied. Further deter- 
minations concern the fineness of the magnesia, the behavior in expansion, and the 


resistance to changes in temperature. F.P.H. 
Structure of arch tile for boiler furnaces. GrootHorr Liipeck. Ber. deut. keram. 
Ges., 9 [7], 421-45 (1928).—Various types of arch tile are described and compared. From 
the standpoint of the manufacturers of refractories the requirements of the arch tile vary 
considerably. The requirements depend principally on the construction of thé tile and 
secondly on the type of coal used in the installation and the method of firing. Refractori- 
ness and ability to withstand sudden temperature changes constitute the principal 
requirements of this type of refractory. Heat conductivity is also a very important 
factor. The relation between chemical composition and spalling is discussed. The 
effect of uncombined quartz and total flux content on the spalling of refractory material 
is discussed in detail and results on the spalling of tile obtained on a number of refrac- 
tories of widely different chemical compgsition are shown in graphical form. Suggestions 
for the preparation of arch tile are summarized as follows: (1) use of large, high-fired, 
high-aluminous grog of optimum grain sizes and reduction of amount of dust, (2) kind 
of clay and the preparation of the clay used determined by the method of preparation of 
the tile, (3) in the wet process only enough clay should be used to give sufficient strength 
to the tile, (4) in the dry-press process only a medium amount of fine grained clay should 
be used and a higher pressure exerted, (5) the amount of quartz is kept at a minimum in 
order to have a uniform expansion and a low coefficient of expansion, (6) the porosity 
should not be too high so that the tile will offer resistance to the action of slags, (7) pre- 
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serve an elastic structure by carefully drying the tile, (8) the tile should be carefully 
fired and a glazed surface avoided. A bibliography on the preparation of arch tile is 
given. F.P.H. 
Contribution to the load test. Fritz ILLGEN. Ber. deut. keram. Ges., 9 [7], 454-56 
(1928).—The influence of the cross-section area of the test specimen and the type of 
specimen on the softening temperature of refractories under load was investigated. 
Prismatic test pieces with various cross-sectional areas but the same heights have the 
same softening temperatures as cylinders if the specific pressure is the same. F.P.H. 
Heat insulation. ANon. Blast Fur. Steel Plant, 16 [8], 1101-1102 (1928).—Air is 
the only gas which is generally available for use as heat insulation and its thermal charac- 
teristics are shown. __ Liquids in general are poor heat insulators, e.g., for water at 70°F 
k=4. The thermal conductivity of none of the solids reaches the low value of k=1. 
Silica is a solid much used in heat insulation and has an average value of k=7. An ideal 
physical barrier to the flow of heat consists of a series of very thin plates of a solid 
separated by very small spaces of vacuum. These plates would be a solid material of 
the highest thermal resistivity obtainable, and, being very thin, the heat storage capacity 
of the barrier would be a minimum. Desirable properties of a material for use as heat 
insulation in the walls of heating chambers (in addition to low thermal conductivity) 
are: (a) low specific gravity, (0) low specific heat, (c) noninflammable substance, 
(d) good mechanical strength, (e) permanence, (f) imperviousness to gases, (g) not 
chemically active with metals, (2) easily workable into shapes. Heat insulating ma- 
terials are inherently weak structurally and must be supported in a wall structure. 
Assume.that a refractory lining is needed to protect the heat insulation. The thermal 
resistance of the refractory lining is but a small part of the total resistance so that the 
rate of heat flow through the wall is determined by the thickness of the section of heat 
insulation. Thus the temperature limitation of the heat insulation fixes its own thick- 
ness for a given thickness of refractory lining. Increasing the thickness of the heat 
insulation to decrease the rate of heat flow requires a corresponding increase in the 
thickness of the refractory lining. F.P.H. 
Failure of blast-furnace refractories. E. DizpscHLAG AND Kart Feist. Feuerfest, 
4 [4], 49-51; [7], 106-108 (1928).—The mechanical, physical, and chemical requirements 
of refractory material used in the construction of blast furnaces are discussed. The 
effect of the alkalis on the refractories which come in contact with the furnace gases is 
considered. Special attention is given to clay refractories. F.P.H. 
Modern flotation plant for graphite. H.B.MeEnarpi. Rock Prod., 31 {18}, 74-77 
(1928).—New concentration plant of the Southwestern Consolidated Graphite Co. at 
Burnet, Texas, is described. While the treatment of graphite ore by flotation is a 
relatively simple process, each ore presents a problem in itself in the design of a well- 
balanced plant because of variations in grinding requirements, and consequently should 
be given a complete study based on sufficient experimental data. F.P.H. 
Bavarian graphite. E. RyscHKEWiTscH. Tonind. Ztg., 52 [29], 580(1928).—The 
properties, occurrence, and uses of Bavarian graphite are discussed. F.P.H. 
Refractory material in the foundry and mine coking plant. Fritz ILLGEN. Tonind. 
Ztg., 52 [40], 804-807 (1928).—The requirements of refractories for the foundry and 
coking plants are discussed. The value of specifications and test methods are con- 
sidered. F.P.H. 
Insulation of open-hearth furnace regenerators. L. B. MCMmLLANn. Fuels and 
Fur., 6 [8], 1055-56 (1928).—Abstract of paper presented at the Assn. of Iron and Steel 
Electrical Engineers, June, 1928, in Chicago. A.E.R.W. 
Heat losses from hot metal car. W.M. Roeser. Fuels and Fur., 6 |8}, 1061-62 
(1928).—Abstract of a paper presented before Amer. Foundrymen’s Assn., Philadelphia. 
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Temperature measurements on a 75-T., closed type, hot metal car with external surface 
of 550 sq. ft. showed a heat loss of 35.35 Cal. per second. The material used in lining 
the car is not given. A.E.R.W. 
Temperature measurements in the open-hearth furnace. B. M. Larsen. Fuels 
and Fur., 6 [9], 1163-68 (1928).—L. describes the best means for avoiding errors when 
measuring temperatures and temperature gradients in the open-hearth furnace. Flame 
temperatures can be measured by sighting an optical pyrometer on an ‘‘opaque’’ mass 
of flame, slag and wall surface temperatures by turning the flame off just before measure- 
ment with an optical pyrometer. If the flame is not turned off, the readings will be from 
30 to 200°F too high. Emissivity corrections should be applied when measuring tapping 
and teeming temperatures. A noble-metal thermocouple may be used in determining 
checker temperatures. Temperature gradients in walls, roofs, etc., can be measured by 
burying thermocouples at various depths when the wall is built. Two or three inches 
of the wire near the hot junction should be in the same isothermal plane. True gas- 
stream temperatures can best be obtained by using some form of “flowing gas py- 
rometer,’’ in which a rapid current of the gas is pulled through a tube in which the hot 
junction of the couple is placed. A typical pyrometer of the last type is described in 
detail. A.E.R.W. 
Mortar and fire cement. Anon. Brit. Clay-Worker, 37 [436], 188-89(1928).— 
A simple and profitable means of using some waste material and a little surplus power is 
to grind mortar and produce fire cements which the manufacturer of fire brick should 
recommend for use with his product. To the manufacturer of brick it will save many 
disputes and prevent the use of unsuitable jointing materials which destroy the brick- 
work. The mortar for fire brick should be of practically the same composition as the 
material in the brick, as this avoids numérous small difficulties due to differences in 
contraction and expansion, mutual corrosion, etc. All fire clays are not alike and as some 
react on each other the mortar should be purchased directly from the maker of the 
brick. The composition of the mortar or cement should also be varied to suit the 
purpose for which the brick are to be used. Thus, in some structures, strength is far 
more important than great heat resistance, while in others the reverse is the case. For 
the former purpose the addition of a flux, such as sodium silicate, to the mortar is valu- 
able, but it would be objectionable where the highest refractoriness is needed. A fire- 
clay cement should have a high alumina content as this insures maximum plasticity and 
also because of its refractoriness. A mortar largely for silica brick should contain only 
about 5% alumina since any increase rapidly causes a more fusible mixture of the silica 
and alumina. Asbestos and Portland cement cause rapid lowering of refractoriness as 
well as water glass, but the latter is least deleterious of the three. Temporary binding 
agents such as starch, gum, etc., are also used. The value of the additon of silicon 
carbide to cements is questioned. R.A.H. 
Thermal expansion and spalling characteristics of fire brick. ANon. Bur. Stand., 
Tech. News Bull., No. 136, p. 112(1928).—Bricks have been made in the laboratory 
from prepared batch materials furnished by 14 manufacturers of refractories, by each of 
three methods most commonly employed in the manufacture of fire brick; namely, dry- 
press, stiff-mud extruded, and hand-made. After firing these bricks at 1400°C for 5 
hours they were subjected to the spalling test as described in Federal Specifications 268a. 
The results of the quenching test from a total of 42 sets of fire bricks show: (1) the num- 
ber of quenchings to cause failure to range from 1 to 30; (2) those bricks with one ex- 
ception, whose alumina content is over 40% have considerably greater resistance to 
spalling than those having less than 40%; (3) although some sets show little difference 
in spalling resistance between the bricks prepared by the different methods, others show 
almost 100% difference. Thermal expansion observations made on specimens cut from 
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these bricks gave the following information: (1) No relation is apparent between method 
of preparation of bricks and the thermal expansion. (2) In only one instance were the 
expansion measurements the same regardless of the method of making the bricks. 
(3) A direct relation was found between expansion and resistance to spalling in 7 out of 
the 14 sets observed for expansion; in 6 sets, 2 out of 3 show this relation; and in one 
case no relation is apparent, the results being identical for the 3 types of brick. (4) The 
greatest difference in expansion between the bricks prepared by the 3 methods in any 
one set occurred in those of high silica content and amounted to approximately 10%. 
R.A.H. 
Testing refractory materials for coal dust furnaces. V.Krosta. Centralblatt der 
Hiitten u. Walzwerke, 32 [20], 312-17 (1928).—In testing refractories the following items 
must be considered: the mass stability, mechanical strength, porosity, chemical com- 
position, volume stability, softening point, melting point, resistance to chemical action, 
and resistance to sudden changes in temperature. These are discussed individually, 
and methods for determining them are described. E.J.V. 
Silica glass. HENRI GEORGE. Bull. soc. encour. ind. nat., 127, 373-408 (1928).— 
G. gives the history of silica glass, and its mechanical, optical, chemical, and insulating 
properties. He discusses its manufacture and especially describes in detail a new process 
which has considerably lowered the price of the product. (C. A.) 
Evaluation of silicon carbide and synthetic corundum. H.DANNEEL. Chem. Fabdr., 
pp. 164-67 (1928).—The manufacture, properties, and various grades of the carbide and of 
fused aluminium oxide (artificial corundum) are described. Chemical examination in 
both cases is difficult, and not necessarily conclusive; reliance must be placed on the 
physica! properties and on microscopical examination. (B. C. A.) 


BOOK 
Industrial Uses of Bauxite. N. V. S. Knispss. E. Benn, Ltd., London, 1928. 
Price 21s. H.H.S. 


PATENTS 


Process for the production of alumina. CHARLES McComsBre Brown. U. S. 
1,675,157, June 26, 1928. A cyclic process for the treatment of aluminum-conta ning 
materials, in which materials some of the aluminum is combined with sulphuric anhydrid 
for the production of alumina which comprises calcining the raw material at a tempera- 
ture sufficiently high to drive off the sulphuric anhydrid from combination with the 
aluminum, heating the calcined material with a sulphate of ammonium, leaching the 
material with water thus forming a solution containing ammonium alum, and pre- 
cipitating the aluminum as hydrate by means of the ammonia released in the heat treat- 
ment and forming ammonium sulphate. 

Process of treating silica articles. EUGENE HEerzoc. U. S. 1,680,681, Aug. 14, 
1928. The method of fabricating a massive silica article which consists in heating the 
article to an ambient temperature of about 1000°C, locally fusing the surface of the article 
while the article as a whole remains unfused and annealing the article before cooling 
occurs. 

Built-up vertical zinc retort. FRANK G. BREYER AND Ear H. Bunce. U. S. 
1,680,726, Aug. 14, 1928. An externally heated vertical reducing chamber for the 
reduction of zinciferous material supported and tied in at its lower end only and built up 
of a multiplicity of pieces of temperature-resistant material assembled into a sub- 
stantially zinc-vapor-tight chamber. 

Process for producing zirconium compounds. FRIEDRICH RisBERG AND PAUL 
Scumip. U. S. 1,681,195, Aug. 21, 1928. In the process of producing zirconium com- 
pounds the steps comprising mixing zirconium ores with earth alkalis and earth alkali 
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metal halogenides in absence of carbonaceous matter, heating the mixture to sintering 
temperature, treating the sintered product with a quantity of hydrochloric acid in- 
sufficient to dissolve the basic constituents of the product, separating the solution, and 
adding hydrochloric acid thereto. 

Method of treating aluminum-containing minerals. WILLIAM G. ByoRKSTEDT. 
U. S. 1,681,921, Aug. 28, 1928. -A method of treating aluminum containing minerals 
which comprises heating the same with ammonium sulphate and bringing the aluminum 
into solution and then precipitating the same with ammonium sulphite. 

Ladle lining. JAmMEs V. MARSHALL. U.S. 1,681,943, Aug. 28, 1928. A ladle lining 
comprising a cup-shaped body of hardened refractory material adapted to be inserted in 
and form a lining for a molten metal holding ladle. 

Refractory ware. FRANK H. Rippie. U. S. 1,682,249, Aug. 28, 1928. A raw 
batch for refractory bodies, comprising a mixture of refractory granules, clay and a 
sufficient amount of alumina to combine with substantially all of the silica of the clay to 
form sillimanite of the clay and alumina. 

Ceramic material. FRANK H. Rippie. U. S. 1,682,250, Aug. 28, 1928. A raw 
batch for ceramic bodies comprising uncombined alumina, clay, and a flux, the alumina 
being in such condition and amount that it will combine with the other materials to form 
aluminum silicate, upon firing. 

Ceramic material. FRANK H. Rippie. U. S. 1,682,251, Aug. 28, 1928. A raw 
batch for ceramic bodies containing andalusite, zirconium silicate, clay, and fluxing com- 
pounds. 

Dolomite cement and process of producing the same. FREDERICK W. Brown. 
U. S. 1,682,479, Aug. 28, 1928. The herein described process which comprises heating 
dolomite substantially free from iron and silica by a rapid rise in temperature to sub- 
stantially 1400°F, continuing to heat the dolomite to a temperature approximating 
1600°F for a period sufficient to calcine and hold the magnesium oxide content in com- 
bination with, yet insufficient to calcine the calcium content, and dyeing the resulting 
product in a water bath. 

Refractory heat-insulating material and method of making the same. Basii T. 
HorsFIELD. U. S. 1,682,675, Aug. 28, 1928. The method of making a refractory 
material, comprising melting a refractory oxide, changing the molten oxide into the form 
of strong hollow substantially spherical globules, and bonding the same with a refractory 
binder. 

Apparatus for forming and handling clay pots. Wi111amM J. GoiicutTty. U. S. 
1,683,245, Sept. 4, 1928. Apparatus for building and drying pots comprising a working 
platform, a drying room, a track extending through the platform and through the drying 
room, a series of trucks mounted on the track with their stops adjacent the level of the 

platform, and movable floor sections for bridging the spaces in the platform at the ends 
of the trucks, 

Production of shaped metal-containing ceramic and like articles. M. HAUSER. 
Brit. 270,300, April 26, 1927. Mixtures of ceramic materials with one or more metals 
or alloys, e.g., iron, copper, nickel, ferromanganese, ferrosilicon, etc., are shaped and 
fired under such conditions that the free nietal is present in the finished article. Oxida- 
tion of the metal or alloy is prevented by the use of a composition which sinters at a 
relatively low temperature, by covering the article with a readily fusible glaze, or by 
firing in a nonoxidizing atmosphere. Metals of high m.p., e.g., tungsten and tantalum 
are used in the production of refractory products containing magnesia and/or zirconia. 

(B. C. A.) 

Refractory substances. DrutTscHE GASGLUHLICHT AUER-GES. Brit. 292,529, 

Aug. 15,1928. Inthe manufacture of refractory substances from highly refractory oxides 
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such as those of zirconium, thorium, beryllium, etc., the oxides are rendered plastic for 
molding or casting by the addition of up to 5% of the oxides of magnesium or aluminium 
or both, together with a small quantity of a solution of a salt of the oxides to be rendered 
plastic or of the added oxides, the quantity of the salt solution being about 10% of the 
chemical equivalent of the added oxides. Part of the salt solution may be replaced by 
free acid. 

Fused silica. BRITISH THomson-Houston Co., Ltp. Brit. 292,624, Aug. 15, 1928. 
A method of forming objects of silica consists in heating a mass of fused silica to a tem- 
perature of about 1400°C, and then shaping it while plastic by the progressive application 
of localized pressure over its surface. 

Refractory substances. DrutscHE GOLD- UND SILBERSCHEIDEANSTALT VORM. 
ROEssLER. Brit. 292,958, Aug. 22, 1928. Refractory articles are manufactured from 
magnesia obtained by the action of air or steam on magnesium chloride, which occurs as 
a by-product in the treatment of final potash lyes for example. Highly plastic masses 
are produced by simply soaking such magnesia with suitable liquids such as water or 
solutions of salts or acids, preferably with an addition of magnesium chloride or zirconium 
chloride. The masses are then fired in the usual way. 

Refractories; electric furnaces. GENERAL Execrric Co., Lrp. Brit. 292,997, 
Aug. 22, 1928. Solid bodies of high density are obtained by first sintering pulverized raw 
material, preferably compressed, to form a porous body and then subjecting such body 
to a high pressure between members which offer little resistance to lateral expansion, 
the body being heated during or immediately before compression to a temperature above 
a red heat but below the temperature at which a previously-compressed body attains 
a density not less than 85% of that obtained by fusion. Heat treatment to equalize 
internal strain may be applied to the products. The following examples are given: 
(1) Medium grain tungsten powder is subjected to a pressure of about 1000 kg./cm.? 
and sintered at a temperature of not more than 2400°C; the sintered body is subjected 
to a pressure of about 15,000 kg./cm.? between jaws in an atmosphere of reducing or 
inert gas at a temperature of 1300°C. (2) Calcium fluoride is pressed at 800 kg./cm.* 
and sintered at 900°C, the resulting mass being compressed at a temperature of 1000°C 
and a pressure of 1500 kg./cm.*. A press for carrying out the process comprises a furnace 
lined with annular blocks of zirconium oxide and fitted with tungsten plungers sur- 
rounded by a heating-coil. 

Purifying aluminates. J. SEAMLEs. Brit. 293,392, Aug. 29, 1928. In the process 
for the manufacture of alumina, as described in Brit. 277,697 and 283,509, from non- 
halogenated aluminium ores, the proportion of silica in the alkaline-earth aluminate 
obtained by the use of an autoclave, and capable of dissolving on the subsequent treat- 
ment with sodium carbonate, thus forming an undesirable impurity, may be reduced by 
regulating the temperature, pressure, and duration of heating in the autoclave, without 
reducing the quantity of aluminate extracted from the bauxite by an excessive amount. 
A further improvement is gained, when lime is used for treatment of the bauxite, by 
the employment of catalysts forming soluble compounds with lime, which are decomposed 
by alumina. Such catalysts are sulphonated organic derivatives, such as benzene, 
sulphonic acid, sulpho-ricinoleic acid, etc. The bauxite may also be treated previous 
to extraction in a colloid mill or similar apparatus. The sodium aluminate bath, con- 
taining some dissolved silica, may be further purified by preventing all excess of free 
alkali when the alkaline-earth aluminate is treated with sodium carbonate. This may 
be carried out in several ways. For example, when tetracalcium aluminate is produced 
in the autoclave, the subsequent reaction with sodium carbonate is as follows: 2 (AI,O;- 
4CaO) +8Na:CO;+5H,0 =2(Al,0;-3Na,0)+8CaCO;+10NaOH. The free alkali may 
be diminished by washing the crude aluminate, thus dissolving some of the lime, so that 
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the amount of free alkali will be reduced in proportion to the amount of calcium carbonate 
to be produced, equilibrium being reached when 2'/; molecules of lime have been removed 
from the calcium aluminate. A similar effect is produced by treating the crude alumi- 
nate with sufficient carbonic acid to convert 2'/; molecules of lime to the carbonate. 
Either or both of the above processes may be further combined with treatment by 
sodium bicarbonate to obviate or reduce the free alkali in the solution. A further 
purifying process, which may be used in conjunction with those previously described, 
consists in the addition of calcium aluminates to the sodium aluminate solution contain- 
ing dissolved silica. A double decomposition occurs, with the precipitation of the greater 
part of the silica. About 10% of calcium aluminate is added to the solution and may 
consist of the crude aluminate discharged from the autoclave. By this means the 
amount of silica present may be reduced from 3.02 to 0.16%. In practice, known 
methods of exhaustion may be used, systematically employing this purifying effect, or 
alternatively, a cyclic or continuous process may be used. The proportions of the com- 
pounds employed may be modified during the first operations, but subsequently an 
equilibrium is established, from which there are no appreciable variations. 

Furnace walls, etc. FULLER LenicH Co. Brit. 293,688, Sept. 5, 1928. Resilient 
means for coupling members together comprise a polygonal spring washer having its 
intermediate portion offset from a line joining opposite edge portions of the washer. 
As applied to a furnace wall for coupling the blocks by means of bolts and saddles to 
water tubes which may form part of the water circulation system of a boiler, the spring 
washer formed as stated above is arranged on the bolts. The washers are preferably 
square and have their opposite corners cut away to rest upon the flat surface of the saddle. 


Terra Cotta 


Ceramic architecture in Europe. H.O. WARNER. Bull. Amer. Ceram. Soc., 7 [9], 
253-55 (1928).—Ceramics is becoming more and more popular in modern European 
architecture, especially in Sweden, Denmark, Holland, and the greater part of Germany. 
A rapid survey of the architectural work abroad shows a sympathetic and lively under- 
standing between architects and craftsmen which presages not a new development but 
a renaissance in the building industry. E.J.V. 

Raw yellow glazes for terra cotta. L.R.Squier. Pottery Gaz., 53 [615], 1475 (1928); 
abstracted from Jour. Amer. Ceram. Soc., 11 [7], 584-86(1928); see also Ceram. Abs., 
7 [8], 548 (1928). E.J.V. 

Pottery body defects. Gerza Jako. Ceram. Ind., 11 [3], 272(1928).—Peeling or 
cracking off of a glaze from a ceramic body is usually caused by the difference in the 
coefficient of expansion of the body and the glaze. Even if the glaze is strongly fused 
into the body, the expansion strain may break the glaze, whereas if the fusion is weaker 
the glaze peels off on the edges of the ware or sometimes in spots. The body can be 
softened by adding a flux such as feldspar, a calcium spar, or marl. Very often the 
defect is due to the quartz or flint stone being ground too fine. If such is the case these 
materials should be ground coarser. When the ware is decorated with an engobe in 
which there is plenty of bonding material, rich in clay substance and quartz, it is often 
the case that the bond breaks with the glaze. When this happens the quality of engobe 
and bonding material must be so tempered that complete fusion at a lower fire can be 
obtained. Very often a change is reflected in the kaolin content in the batch, part of 
which is replaced with a white-firing plastic clay. An excellent manner in which to 
assure perfect adhesion of engobe is to have both the engobe and the body mature at 
the same temperature. FP. 

Preparation of acid-proof stoneware. F.NiEBLING. Tonind. Zig., 52 [31], 607-608 


(1928).—The preparation of acid-proof rings used in the Glover tower is described. 
F.P.H. 
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Terra cotta investigation. ANon. Jour. Bldg. Res. (London), pp. 36-38(1927); 
Tonind. Ztg., 52 [31], 627(1928).—A report is made of the investigation of methods 
to determine the service or life of terra cotta. The moisture expansion of some of the 
specimens amounts to 0.004%. The solubility of the bodies in various reagents such 
as sulphuric acid is studied. F.P.H. 

Factors governing the durability of clay building materials. W.ANGus McINTYRE. 
Brit. Clayworker, 37 [436], 195-205 (1928).—-The various factors tending toward the 
disintegration of bricks, roofing tile, and terra cotta have been described in this paper 
and an attempt has been made to estimate their relative importance. It is shown that 
texture has an important bearing on the question of durability, but the main factor is 
the crystallization of soluble salts, mainly sulphates, in the body of the material. The 
possible sources of these salts are discussed, but it is not possible to explain fully the 
mechanism of the various actions governing the formation, distribution, and crystalliza- 
tion of the salts in the brickwork, and consequently it is not possible at present to forecast 
the behavior of any given material or to indicate methods of preventing trouble at its 
source. The salts may be derived from the soil, the atmosphere, the mortar, or from 
the material itself and the expansion resulting from the hydration of some of the salts 
produced is in part responsible for the results produced. Frequent washing appears to 
prevent, or at any rate greatly reduce, the action. R.A.H. 


White Wares 


Vacuum treatment of clay slips and bodies. H. M. KRANER AND A. H. FESSLER. 
Jour. Amer. Ceram. Soc., 11 [10], 725-29 (1928).—This work was conducted to deter- 
mine the value of the treatment of clay slips to reduced pressures. Theoretical informa- 
tion obtained in references, however, indicates little possibility of there being much 
gas adsorbed by the solid particles of a porcelain slip. No improvement of dielectric 
or mechanical strength could be noted as a result of experimental work conducted. 

Vapor absorption of a fired earthenware body. C. L. DEEps. Jour. Amer. Ceram. 
Soc., 11 [10], 769-70 (1928).—Specimens of an earthenware body fired at three tempera- 
tures were placed over a 10% sulphuric acid solution for 36 days and the gain in weight 
determined. Up toa certain limit of porosity the absorption is proportional to the poros- 
ity, but the body with the highest absorption, 20.25%, took up a relatively higher 
amount of water. With an absorption of 8.81%, the maximum amount of water vapor 
taken up was 0.13%. With 10.8% absorption the water vapor taken up was 0.16 and 
with 20.25% absorption it reached 0.54%. 

Physical factors in pottery manufacture. A. V. BLEININGER. Ceram. Age, 12 [1] 
4—6 (1928).—The physical properties of the raw materials determine the success or failure 
of a product. Standardization of raw materials on the basis of physical tests will per- 
mit definite specifications for the protection of the buyer and the seller. Highly accurate 
tests are necessary. The fineness of granular materials such as feldspar and flint will 
have to be determined by elutriation methods. Variations in the moisture contents 
of raw materials will have to be watched closely. Clays which are shredded at the 
mine are increasing in use. Excess water in blunging should be avoided. It is claimed 
that cracking of electrical porcelain has been eliminated by evacuating the slip. In 
filter pressing, the use of triple and diaphragm pumps giving a constant low pressure 
has improved the homogeneity of the bodies. Preshaping, the use of the right amount 
of water at the right time, and slow application of the tool decrease jiggering losses. 
Lack of ventilation of stove rooms causes insufficiently dried ware or burned molds. 
In periodic kilns, the method of holding the top at the desired temperature and then 
bringing up the bottom is open to criticism. With continuous kilns, more positive means 
of control of draft conditions would be highly desirable. The use of orifice meters by 
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the gas companies has made it necessary to regulate gas pressures at the kilns more 
effectively. Crazing is due to (1) lack of agreement between the expansion of the body 
and the glaze and (2) after-expansion of the body in use or in storage. The latter 
appears to be due to absorption of water. Different clays show different tendencies 
toward absorption. ‘“‘Spitting-out’’ in decorating is connected with rehydration as 
well as the accidental production of excessive temperatures. A.E.R.W. 
Recent mechanical developments in the semivitreous industry. A. A. WELLS. 
Ceram. Age, 12 [1], 6-9 (1928)—W. describes the recent developments in the application 
of machine methods to the pottery industry. The construction, operation, and savings 
effected by the different machines are described. (1) Slip house: Paddle wheel and plane- 
tary types of blungers give general violent agitation with low power consumption. 
Multi-cylinder and diaphragm slip pumps bring slip to the presses under more uniform 
pressure. It is being realized that improper clay preparation is the greatest source of 
bisque losses. (2) Clay shop: Chain and spindle stove rooms give greater production 
and provide some control over drying. (3) Bisque warehouse: Mechanical and semi- 
mechanical cleaning of the ware is developing rapidly. Sandblasting machines are being 
used in the vitreous industry. Brushing machines double production in the semi- 
vitreous field and clean more thoroughly than hand methods. Dipping mangles 
bring completely dry ware to the taker-off. Lower boarding bungs reduce cut ware 
and do not increase labor costs. (4) Decorating shop: The decalcomania machine 
has lowered costs and improved application, almost doubling production. (5) Kiln 
house: Tunnel kilns save 50 to 70% in fuel and 30 to 50% in sagger loss. They produce 
more uniform bisque having a narrow absorption range. Tunnel decorating kilns 
save 80% of the fuel, lower placing costs, and allow automatic firing. A radical change 
to machine production methods is expected_in the pottery industry similar to that 
experienced by the glass industry, with consequent expansion and prosperity. Tun- 
nel kilns still lack flexibility and require heavy kiln furniture. Electric kilns are being 
held back by fuel cost, uncertain life of units, and proper kiln furniture for dinnerware. 
The coating of ware with glaze by the spray method is rapidly being introduced. 
A.E.R.W. 
Survey of the whiteware industry of Ohio. A. S. Watts. Ceram. Age, 12 [I], 
9-11(1928).—Data on 42 plants including tile, sanitary ware, electrical porcelain, semi- 
porcelain, vitreous china plants, and potteries are presented. The types of clay used 
and the working forces for the average plants in the different industries are given. 
The different types of plants are operating at the following percentages of their capacity: 
tile 80, potteries 85, electrical porcelain 70, vitreous china 70, and semivitreous white- 
ware 60%. Causes for the low production figures are different for different industries. 
Relief in the whiteware industry may come from the production of a better grade of 
semivitreous ware which would not be comparable to any on the market at present. 
Experiments at Ohio State University have a bearing on this question, the production 
of ware having 2 to 4% absorption by means of auxiliary fluxes showing real promise. 


W. proposes a study of the wearing qualities of glazes. A.E.R.W. 
Tariff situation in the whiteware industry. F. H. RHEAp. Ceram. Age, 12 [1], 
11-15(1928); for abstract see Ceram. Abs., 7 [9], 624(1928). A.E.R.W. 


Physical properties of bodies composed of potter’s flint and clay. ANon. Bur. 
Stand., Tech. News Bull., No. 136, p. 111 (1928).—The china clay investigation in prog- 
ress at the Columbus branch of the Bureau includes a study of the clays in bodies as 
well as a study of the clays alone. The general purpose of the investigation is to com- 
pare English and American china clays. Tables are given showing values obtained 
on English clays when used in bodies fired at seven different temperatures, as well as 
the properties obtained on the fired clays alone. The dry properties of the clays and 
bodies are also given. R.A.H. 


| 
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Crazing. ANon. Brit. Clayworker, 37 [436], 187(1928).—A glaze may be rendered 
brittle by the employment of unsuitably chosen components for a frit, resulting 
possibly in cracking or peeling when a smooth glossy surface is desired. Prolonged 
heating also produces brittleness. The computed coefficient of expansion of the frit 
drops rapidly until 4 unit time is reached after which it remains constant on further 
heating, but it is then so low that shivering or flaking results. Crazing is frequently 
the result of employing an over-rich flux in a glaze. If a fritted glaze is so fired that 
it takes too long to melt crazing will result due to glaze having been improperly matured. 
The practice of introducing a large amount of frit to a glaze has much to recommend 
it. A glaze with a large proportion of frit is more apt to be free from crazing than a 
glaze with a low frit content. Such a glaze also has a better opportunity to mature 
in the glost firing than one containing much raw material. Even though a glaze and 
body have the same coefficient of expansion crazing may occur if the glaze is not suffi- 
ciently elastic. Elasticity relies on the constituents of the glaze and is considered 
greatest in glazes with a rich alumina content. Lead stoneware glazes have a lower 
modulus of elasticity than leadless glazes. Elasticity also depends partly on the matu- 
rity of the glaze; incompletely matured glazes are lacking in toughness. This is due to 
the various chemical reactions not having advanced far enough to attain a condition 
of equilibrium. R.A.H. 

Use of Wildestein-Neudorfer sagger clay, brand ‘‘M” as raw material in manu- 
facturing saggers. R. RIEKE. Sprechsaal, 61 [9], 159-60(1928).—The results of a 
physical and chemical examination of this clay are given. Some of the data given are 
as follows: 


Chemical analysis Coefficient of expansion 
Silica 50.85% 20-300°C 20x 10-7 
Alumina 43.03 300—500°C 40x 107" 
Ferric oxide 1.30 500-600°C 35x 1077 
Titania 1.17 600-800°C 27x 1077 
Calcium oxide 0.22 
Magnesia 0.10 
Alkalis 2.48 
Ignition loss 10.40 


Rational analysis is given as 88.16% clay substance, 6.7% free quartz, and 5.14% 
feldspar. Properties determined after firing are: 


Firing temperature Firing shrinkage Absorption Porosity 
(Seger cones) (% (% (vol. %) 
010a 0.4 Expansion 25.6 38.1 

05a 0.2 26.0 39.4 

la ye 19.4 30.6 

6a 6.4 8.9 17.6 

10 6.6 5.6 11.7 

15 7.4 2.9 5.9 


Softening temperature is Seger cone 34-35. The material is in a finely divided condi- 
tion as approximately 96% of it passes a sieve having 10,000 openings per sq. cm. 
R.A.H. 
The Spode-Copeiand factory. Anon. Pottery Gaz., 53 [615], 1441-45(1928).—A 
history and description is given of the factory of the Spode-Copeland combination, 
owned by the firm of W. T. Copeland & Sons, at Stoke-on-Trent. In 1770, Josiah 
Spode (the first) who, like Josiah Wedgewood, was a pupil of Wheildon, first manufac- 
tured pottery on his own account. He produced the blue printed ware which continues 
to live, numerous styles of Chinese reproductions, figured stoneware, and then he 
prefected the beautiful translucent bone china now commonly known as “Spode.” 


‘ 
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The Copeland family has been identified with the factory for 150 years and the com- 
pound designation “Spode-Copeland” is quite natural due to the long term of their 
close relationship in the work. E.J.V. 
Technical classes for pottery and glass. ANoN. Pottery Gaz., 53 [615], 1461-62 
(1928).—Particulars of classes to be held in various parts of England in connection with 
the manufacture of pottery and glass are given. These include schools in London, 
Glasgow, Sheffield, Stoke-on-Trent, and Wordsley. E.J.V. 
Forming floor tile. Orro Mucker. Tonind. Zig., 52 [28], 546-48(1928).—A de- 
scription is given of the various types of presses used in forming floor tile. F.P.H. 


BOOK 


Fabrication Industrielle des Porcelaines. Marc LArRCHEVEQUE. J. B. Bailliere 
et Fils, Paris, 1928. Price 80 fr. paper covers, 92 fr. bound; foreign postage 10 fr. 
The results of forty years’ experience in the manufacture of French hard-paste porcelain 
have been assembled into a work which, when complete, will constitute a standard 
authority on this branch of the subject. The first volume deals with the winning, 
testing, and preparation of raw materials, i.e., china clay or kaolin for the body and 
feldspar for the glazes, with various minor adjuncts. Formulas are given for the com- 
pounding of many hard porcelain bodies and glazes, which, by reason of their homo- 
geneity and durability, constitute some of the finest ceramic wares in existence. A 
chapter is devoted to refractory materials for saggers and another to plaster for molds. 
In each case a wealth of valuable detailed information is furnished, but almost entirely 
relating to French methods, materials, and appliances. A second volume is promised, 
to deal with the shaping, firing and decoration of the articles, with some notes on special 
products. Reviewed in Pottery Gaz., 53 [615], 1409 (1928). E.J.V. 


PATENTS 


Method of making insulators. Etrau THomson. U. S. 1,680,705, Aug. 14, 1928. 
(1) The method of making electric insulators comprising the forming of an insulating 
member of fused quartz with a bore and forming therein by fusion of metallic pin. 
(2) The method of making electric strain insulators comprising the forming of an in- 
sulating member of fused quartz with a bore therein enlarged to provide an internal 
shoulder, and forming in the bore a metallic tension member. 

Connecter for strain insulators. GEORGE W. Bower. U.S. 1,680,724, Aug. 14, 
1928. A connection for link insulators comprising two heated parts and a coupling 
consisting of two semicylindrical members, each member having internal shoulders for 
engaging the headed parts and having an attached flexible clip bendable over an end 
of the other member for securing the members in fixed relation to each other. 

Ceramic product and process of producing the same. LAURENCE R. WILDER. 
U. S. 1,680,832, Aug. 14, 1928. The method of manufacturing a porcelain member 
having a predetermined outer shape, which comprises the steps of pouring a moldable, 
relatively fluid mixture containing the ‘substantive ingredients of the porcelain into a 
mold having an interior surface substantially corresponding to the final shape of the 
porcelain member, and subjecting the fluid mass to centrifugal action by rotating the 
mold at sufficient speed to cause the substantive ingredients of the mixture to mass 
adjacent the surface of the mold under substantial segregation from the fluid contents 
of the molding mixture, removing the fluid contents, and firing the semifinal porcelain 
product so molded. 

Pottery-forming die. JoHN ANDRONOWIcz. U. S. 1,683,855, Sept. 11, 1928. The 
combination with a reciprocatory and rotative male pottery forming die and its stem, 
and a female pottery forming die codéperating therewith in the formation of pottery 
ware, of an edge trimming knife having an annular cutting edge arranged to codperate 
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with the female die in trimming the edge portion of the article formed by the dies, and 
a sleeve rotatively mounted on the stem of the male die, the knife being adjustably 
secured on the sleeve. 

Insulator. DouGias F. Miner. U. S. 1,684,066, Sept. 11, 1928. An insulator 
comprising a cap having conducting side surfaces, conducting closed-end surfaces of 
gradual curvature and an open-end perimeter of substantially torus shape having a 
relatively great radius, the surfaces of the torus being conducting and merging gradually 
into the side surfaces, a pin element having a conducting-surface shank portion opposite 
the closed end and side surfaces shaped to uniformly distribute the electrostatic field 
between the shank and cap surfaces, a connector element for codperation with the 
outer end of the pin, one of the elements having an enlarged substantially spherical 
conducting surface portion to widely distribute the field between the sphere and the 
torus, and an insulating member having a hollow head portion in the cap and over the 
shank and a petticoat portion projecting laterally outwardly between the sphere and 
torus, the surfaces of the insulating member being shaped as substantially equipotential 
and flow-line surfaces in the electrostatic field as determined by the surfaces of the cap 
and pin. 

Disconnecting switch. Fritz RONNEBERGER. U. S. 1,684,148. Sept. 11, 1928. 
In combination, an insulator, an electrical device coéperating therewith, and a support 
for the insulator comprising an outer socket member having a stop member formed 
thereon, an inner socket member having a slot formed therein, and a locking means 
codperating with the socket members and comprising an arm extending through the 
slot into engagement with the stop member. 

Insulator. WALTER H. Scoramm. U. S. 1,684,152, Sept. 11, 1928. An insulator 
subject to cantilever load comprising an insulating member having a cupped base end 
and means for reinforcing the same against normal load fracture including a cupped 
insulating member in the end. 

Pottery materials. L.MErLLERSH-JACKsSON. Brit. 293,069, Aug. 22,1928. Ceram- 
ic articles are manufactured from a bisque mixture containing relatively about 27% 
magnesia, 6% alumina, and 61% silica together with a small constant amount of water by 
firing the mixture at a maximum heat limited to a narrow temperature range, preferably 
that defined by two successive Seger cones. A small amount of calcium may be added 
but the proportion must be jess than the alumina content. A water-proofing substance 
such as paraffin may be heated and allowed to soak through the unglazed portions of 
the finished article until it forms a layer underneath the glazed surface. 

Pottery; loading. W. J. Mitter. Brit. 293,298, Aug. 29, 1928. Apparatus 
for transferring ware in the manufacture of pottery, e.g., from one mold to another or 
to a conveyer, or from one conveyer to another, comprises a transfer structure carry- 
ing a grip member adapted to engage the ware adherently, the member being moved 
through a definite path. 

Ceramic glazes. DruTSCHE GOLD- UND SILBERSCHEIDEANSTALT VORM. ROESSLER. 
Brit. 293,317, Aug. 29, 1928. A glaze for ceramic purposes contains boric acid in the 
form of water-insoluble borates, such as can be obtained by the usual methods in a 
technically pure form. Calcium borate, magnesium borate, etc., may be employed, or 
mixtures of various insoluble borates may be used. The water-insoluble borates are 
mixed with the other usual constituents insoluble in water, for example, oxides of lead, 
silicic acid, marble, kaolin, etc. 


Equipment and Apparatus 


Development of the shale planer. C. Forrest Terrt. Jour. Amer. Ceram. Soc., 
11 [10], 785-90 (1928).—The development of the shale planer from the first machine 
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built by J. M. Powell fourteen years ago to the lastest type is traced. Examples of 
applications at various plants are cited. Actual operating cost data on some of the 
latest type machines are presented. The advantages of a shale planer over other 
gathering machinery are discussed. 

Dorr classifiers for clay washing. A. ANABLE. Jour. Amer. Ceram. Soc., 11 [10], 
791-94 (1928).—The Dorr bow] classifier is described in detail and its use in purifying 
clay is considered. Settling flume and Dorr bowl classifier methods of purification of a 
North Carolina kaolin are compared. The advantages of the bowl classifier over the 
settling flume are (1) less labor required, (2) greater recovery of clay, (3) increased 
purity and greater uniformity of clay. The classifier is also applicable to the purifi- 
cation of secondary kaolins. 

List of permissible mining equipment. Anon. Bur. Mines, Circ., No. 6077, 
July (1928).—This list includes all equipment tested and approved by the Bureau of 
Mines, up to and including July 1, 1928. It covers electric air compressors, coal drills, 
mining machines, loading machines, conveyers, mine pumps, room hoists, mine tele- 
phones, rock dusting machines, switches, electric cap lamps, flame safety lamps, electric 
hand and trip lamps, flash lamps, methane indicators and detectors, blasting units 
storage battery locomotives, tandem locomotives, power trucks, concrete mixers, self- 
contained oxygen breathing apparatus, and gas masks. The system under which these 
devices was tested permits the manufacturer, after his equipment has passed certain 
tests, to mark his equipment with a seal showing that it has been approved by the 
Bureau of Mines. R.A.H. 

Crushing and grinding studies of quartz. JoHN Gross AND S. R. ZIMMERLEY. Bur. 
Mines, Serial, No. 2880, July(1928).—This investigation was undertaken to obtain 
fundamental data on crushing and grinding and has been confined to work on quartz. 
The results of crushing or grinding have hitherto been judged entirely by the amount of 
the various sized particles produced, based on sieve sizing for particles above 74 microns 
in size and on microscopic measurement or elutriation for particles below 74 microns, 
a method which could give only a general idea of what had been accomplished. A dis- 
solution method based on Wenzel’s law was found to be the most feasible for the present 
work, and hydrofluoric acid was selected as the most suitable solvent. The paper 
describes the dissolution method and some of the results obtained. Surface measure- 
ments were made on crushed quartz from 3-mesh to 270-mesh. In the crushing device 
developed, the material to be crushed is placed in a mortar and the crushing is accom- 
plished by means of a falling ball. Work required in crushing is accurately computed. 

RA.H. 

Calibration of rotary viscosimeter. ANon. Bur. Stand., Tech. News Bull., No. 
136, p. 114(1928).—The general formula for computing viscosity, as determined by 
measuring the torque required to rotate a cylinder in a viscous liquid, contains a factor, 
k, the so-called ‘‘end-effect,’’ which represents the amount by which the actual depth, 
h, of immersion of the rotating cylinder in the liquid must be increased to evaluate the 
torque resulting from the friction of the viscous liquid on the lower end of the rotating 
cylinder. In a study of the constants of a rotary viscosimeter to be used in measuring 
the viscosities of molten glasses at various temperatures, the variations of k with (1) 
depth, h, of immersion of the rotating cylinder, and (2) with the clearance, D, between 
the lower end of this cylinder and the bottom of the containing crucible were studied. 
Values are given covering the relationship of these quantities under certain conditions 
together with an expression showing the relation of k to D. R.A.H. 

Thermal expansion of magnesium and some of its alloys. ANon. Bur. Stand., 
Tech. News Bull., No. 136, p. 116(1928).—An investigation on the linear thermal 
expansion of pure magnesium, magnesium-aluminum alloys, and magnesium manganese 
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alloys has recently been completed. The average coefficient of expansion of pure 
magnesium was found to be 0.000026 per °C between 20 and 100°C. R.A.H. 
Effective sieving. ANON. Brit. Clayworker, 37 |436], 181(1928).—An extensive 
investigation as to the best method of imparting motion to a sieve in order to obtain 
the maximum sifting effect has shown that the seive should be flat and hung by 4 strips 
of steel. A long rod, to which a reciprocating motion is imparted by any convenient form 
of crank, strikes the frame of the sieve a definite number of blows each minute, the num- 
ber and intensity being adjusted to the material. The most effective movement is 
slow at first, then rapidly gaining speed until it reaches the end of its travel when it 
should return rapidly at first and more slowly later. R.A.H. 
Monorail systems for chinaware plants. ANoNn. Ceram. Ind., 11 [3], 270-71 
(1928).—Photographs are presented which show the transporting system employed in 
a modern chinaware plant in Germany and among them are shown types of monorail 
equipped with different kinds of shelves for both the fired ware and bisque ware. The 
bisque is taken directly from the saggers and placed on boards which in turn are set on 
the shelves or trays attached to the monorail. They proceed on the monorail to the 
air brushing room where the ware is at once selected and cleaned with air. After 
brushing, the ware is transported on the same conveyer to the dipping department. 
F.P.H. 
Operating experiences with 1300-pound pressure. ANDERSON. Power, 32 [4], 229 
(1928); Feuerungstechnik, 16, [8], 96(1928). F.P.H. 
Testing and care of venturi meters. EmMAR. Power, 32 [7],398 (1928); Fewerungs- 
technik, 16 [10], 119 (1928). F.P.H. 
Uniform product in a feldspar grinding mill. ANon. Rock Prod., 31 [18], 82-84 
(1928).—The plant of Golding Sons Co. at Trenton, N. J., is described. F.P.H. 
Determining size of grain by sedimentation. D. WERNER AND St. S. HEDSTROEM. 
Technisk Tidskrift (Stockholm), No. 58, 17-23 (1928); Rock Prod., 31 [17], 84(1928).— 
W. and H. describe a new apparatus for recording sedimentation curves. It consists 
of a mixing room in which the substance is distributed with the medium of sedimenta- 
tion in each case, of a sedimentation cylinder with protecting armature, discharge valve, 
and measuring tube. The process is based upon the determining of quality of sedi- 
mentation by determining its volume. The results are plotted in distribution curves 
according to Sven Odén, in that the radius is entered upon the abscissa, which indicates 
the read radius intervals; and upon these is each time drawn a rectangle, the surface of 
which represents the content in per cent of the material of each respective fraction. 
A series of such rectangles gives the distribution of the grains of the materials. 
F.P.H. 
Expansion measurements at high temperatures. Hans HirscH AND Max PUuL- 
FRICH. Tonind. Ztg., 52 [36], 712-13 (1928).—The apparatus described is used to measure 
the expansion of materials over the temperature range 20 to 1600°C. It consists of a 
muffle furnace for heating the specimen and a cathetometer microscope for determining 
the change in length of the specimen. A heating schedule of 5°C/min. was used. The 
expansion behavior of the following materials was investigated over the temperature 
range 20 to 1600°C: silica brick, magnesite brick, fused alumina, various clay refrac- 
tories, and mullite refractories. The test specimen consisted of bodies 2x2x12 cm. 
F.P.H. 
Application of industrial instruments to heating processes in the steel industry. 
C. C. EAGLE AND R. M. WALKER. Fuels and Fur., 6 [8], 1019-26(1928).—E. and W. 
discuss the use of industrial instruments in the operation of heating devices in the steel 
industry among which are included producer gas machines, sintering plants, rolling 
mills, sheet mills, etc. A.E.R.W. 
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Time required for chrcmium plating. ANoN. Jron Age, 121 [14], 940(1928).— 


The thickness of the plating is determined by the base metal and the character of service 


A decorative coat may be applied very thinly but even for this purpose 
A good chromium solution will have an 
This means that 
The proper time 


required. 
much of the plating now done is far too thin. 
efficiency of about 30% and many solutions are as low as 6%. 
comparatively little chromium is deposited in one or two minutes. 
of plating varies from 10 minutes to 24 hours and should be very carefully determined. 
A.J.M. 
Anon. Iron Age, 122 [4], 215(1928).—Oil 


Steel casing replaces concrete cells. 
This gives many 


circuit breakers are built into steel cabinets and mounted on wheels. 
advantages over older styles of permanent masonry mountings. A.J.M. 
Measuring quantities of flowing air, gas, steam, and water. F.SEUFERT. Central- 
blatt der Hiitten u. Walzwerke, 32 [4], 48-51(1928).—A discussion of some of the newer 
types of measuring apparatus for this purpose. E.J.V. 
Calculating the drying efficiency of fuel gas. Max Wetss. Centralblatt der Hiitten 
u. Walzwerke, 32 [22], 352-56; |24], 384-85 (1928)—-Fundamentals necessary for the 
calculation are discussed and an example is given to illustrate the method of procedure. 
E.J.V. 
Universal melting furnace of Helberger. ANON. Centralblatt der Hiitien u. Wals- 
werke, 32 [24], 390 (1928).—A brief description of a new melting furnace of the resistance 
type being manufactured by Hugo Helberger of Munich. E.J.V. 
New pocket radiation pyrometer. ANon. Brick Clay Rec., 73 \6], 404(1928); Glass 
Ind., 9 [9], 208-209(1928)—A new development of the “total radiation’ type py- 
rometer known as the K & S pocket radiation pyrometer is being introduced to the glass 
industry. The fundamental principle on which the pyrometer operates is the measure- 
ment of the total radiant energy emitted by a hot body, whose temperature is to be 
determined. The theoretical relation between the temperature of a ‘“‘black body”’ and 
the radiant energy emitted by it, is given by the Stefan-Boltzmann law, in accordance 
with which the radiant energy at any particular temperature is a direct ratio of the 
fourth power of the absolute temperature of a perfectly black body. At the focus of a 
collecting lens having a diameter of 1!/, inch and a 2-inch focal length is located a bi- 
metallic spiral of about 0.1 inch diameter and 0.001 inch thickness. A pointer joined 
to the spiral, which moves in front of a scale divided in temperature degrees, permits 
observing the change of the spiral. To obtain the highest possible sensitivity of the 
instrument, the spiral is fastened to a stretched wire 0.002 inches in diameter and behind 
the latter a small concave mirror is set. It is claimed that the heat absorption’ is ex- 
tremely small, wherefore the spiral attains a considerable temperature even with low 
radiation and indicates the heat intensity within a few seconds. In order to compensate 
for variations of room temperatures, the scale can be turned and its momentary position 
relative to the pointer is automatically regulated by a compensation spiral. The scale 
is transparent and can be seen at the same time the glowing surface is viewed through 
Thereby a very high accuracy of reading is 


the ocular, enlarged about eight times. 
To protect the 


obtained, as even the slightest movement of the spiral is clearly shown. 
eye against the bright rays when measuring high temperature, a red glass is provided 
Five available scale ranges are from 1100 to 
2600, 3000, 3300, 3700, and 4000°F. E.J.V. 
Vacuum pugging. H. R. Srraicut. Clay-Worker, 90 [2], 131(1928); partially 
reprinted from Jour. Amer. Ceram. Soc., 10 [5], 367-72(1927); see also Ceram. Abs., 
6 [7], 282 (1927). 
Cuts cost of brick handling. ANon. Clay-Worker, 90 [2], 132 (1928).—A discussion 
of the Truclift, gasoline powered truck, made by the Clark Tructractor Co., which is 


to place between the eye and the ocular. 
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being used to transport tote platforms bearing 300-500 green brick. At the Laclede 
Christy Clay Products Co. plant the operator handles 35,000 brick 9-inch equivalents 
per day. E.J.V. 
Automatic temperature regulator for the A.C. resistance furnace. KrENzo NAGAI 
AND RyosABuRO Hara. Jour. Soc. Chem. Ind., Japan, 31 [8], 183-84B (1928).—The 
heating wire of the furnace composes one arm of a Wheatstone bridge. The bridge is 
made to balance at the given resistance of the heating wire, i.e., the given temperature 
of the furnace. If the furnace is heated with D.C., the unbalanced e.m.f. which appears 
in the galvanometer-circuit of the bridge due to a change of the furnace temperature, 
changes its sign according to the increase or decrease of the temperature, and therefore 
may be easily applied to a relay mechanism. This is not the case, however, when A.C. 
is used for the heating purpose. The authors utilize the change of the phase between 
the unbalanced alternating potential and the A.C. source according to the increase or 
decrease of the furnace temperature. The unbalanced e.m.f. of the bridge is amplified 
by a two stage transformer amplifier, and applied to the grid of the third triode valve, 
to the plate of which A.C. potential from the A.C. source is applied through another 
transformer. Suppose these two A.C. potentials to the grid and to the plate are in the 
same phase when the furnace temperature increases, the current in the plate circuit of 
the third tube will increase remarkably. On the contrary, when the furnace temperature 
decreases, these two potentials to the grid and to the plate are in the opposite phase and 
the plate current diminishes to nearly zero. This plate current of the third tube, after 
its A.C. part is removed by a low pass filter, is applied as D.C. to the grid of the fourth 
triode valve. This fourth valve is retroactively connected with a fifth valve, so that 
the plate current of these valves abruptly increases, i.e., jumps when the grid voltage 
attains a prescribed value, and actuates an electromagnetic relay in a steady manner. 
This motion of the relay opens or short-circuits the resistance placed in series in the 
heating circuit of the furnace, according to the increase or decrease of the furnace tem- 
perature. When the platinum resistance furnace is used, the temperature is automati- 
cally maintained constant within the deviation less than 1° at 1000°C. In the case of 
the nichrome resistance furnace, the deviation of temperature is 2—3° at 700—1000°C 
within 5 or 6 hours. E.J.V. 


Material testing machines. W. Deutscu. Messtechnik, 4 [3], 62-64; [4], 88-90 
(1928).—Following a historical sketch the following topics are discussed: breaking 
machines, strength measurement, gaging, machines for testing hardness, technologic 
tests, dynamic tests, continuous tests, torsional test, and wear testing. E.J.V. 


Mechanical and electrical measuring and testing apparatus at the Leipzig fair 1928. 
BuBert. Messtechnik, 4 [6], 152-61(1928).—A description of various measuring and 
testing devices on exhibit, including material and other testing machines, scales, fine 
measuring apparatus, mechanical measuring devices, temperature measuring apparatus, 
boiler control apparatus, electrical measuring devices and counters. E.J.V. 


The optical pyrometer. H. Mretuinc. Messtechnik, 4 [7], 175-81(1928).—An 
optical pyrometer with built-in red and smoked glasses as well as a portable indicating 
instrument is described. As current measurement is used, the instrument has a greater 
reliability and accuracy than one with tension measurement. A micropyrometer with 
20 times linear magnification serves to measure the temperature of small bodies at a 
distance of about 10cm. For measuring the temperature of a small body at a distance 
greater than 3 m. there is used a tele-objective which screws into the pyrometer, and 
together with the pyrometer gives about an eight power magnification. A correction 
table is given for the measurement of temperatures of selective radiating bodies. 


E.J.V. 
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Apparatus for sampling powdered solids. J.voN MEERSCHEIDT-HUtLLESSEM. Chem. 
Fabr., pp. 357-58 (1928).—A four-sided pyramid of sheet iron standing upright is pro- 
vided with wings on each angle so as to direct material sliding down each face into a 
separate container. A funnel-shaped container above the pyramid is held centrally 
above its axis by a wooden staff which also closes the bottom of the funnel, and the whole 
is encased in a cylinder. The funnel is filled with the sample to be reduced, and the 
wooden plug lifted when the sample is automatically ‘‘quartered.”’ (B.C...) 

Viscosity measurements and viscosimeters. S. Erk. Petroleum, 24, 830-34 
(1928).—The viscosimeters of Couette, Engler, Vogel and Ossag, and Lawaczeck are 
described and illustrated. (B.C. A.) 

PATENTS 


Clarifier and thickener. Henry G. ScHwarz. U. S. 1,682,256, Aug. 28, 1928. 
Apparatus of the character described comprising an upright shell, a funnel-shaped 
settling chamber in the shell, having a bottom outlet for settling solids, a hood spaced 
from the wall of the chamber to provide a passage for rising liquid and having a central 
feed opening, a partition around the feed opening of the hood, dividing the shell into 
upper and lower compartments each having an outlet, and a weir in the upper compart- 
ment for the passage of floating matter to the outlet in the upper compartment. 

Dies for extruding, briquetting, etc. VEREINIGDE STAHLWERKE AKT.-GEs. Brit. 
293,457, Aug. 29, 1928. In manufacturing dies for extruding or briquetting, parts of 
machines, etc., having wear-resisting faces of hard alloys these faces are connected to a 
backing of softer metal such as wrought iron by casting or pressing lead, aluminium, 
brass, or other soft material between the contacting faces of the backing and the wear- 
resisting piece. 

Humidifying air, etc. INDUsTRIAL DriER Corp. Brit. 293,692, Sept. 5, 1928. 
In humidifying or conditioning materials by passing heated air over moistened surfaces 
and then into contact with the material, as described in Brit. 264,538, a body of water 
is used instead of the moistened surfaces, and the heating elements are placed within the 
water. The heating elements consist of electric resistance coils, and are adapted auto- 
matically to maintain a constant temperature in the water; a thermostatic control of 
the heating elements may be located within the conditioning chamber. 

Drying clay, etc. R. DE REYTERE. Brit. 293,765, Sept. 5, 1928. Clay, chalk, etc., 
is dried by passage through a chamber in contact with flues through which pass the 
products of combustion from a furnace. The hot gases pass through the flues either to 
the interior of the chamber or to a chimney. 

Drying kilns for ceramic ware. BomKEsseL & Co.mM.B.H. Ger. 445,817, June 13, 
1923. The units of a series of drying kilns are coupled to one another by a series of 
flues closed by valves which allow the hot air and flue gases to be led as required from 


one chamber to another or to the stack. The air used for drying is preheated. 
(B. C. A.) 


Kilns, Furnaces, Fuels, and Combustion 


Waste-heat drying system involving recuperation. W. T. WiNpsor AND F. C. 
WESTENDICK. Jour. Amer. Ceram. Soc.,*11 [10], 730—33(1928).—In an attempt to 
eliminate the smoke nuisance created by operating a brick plant within the limits of a 
city, a successful smoke eliminator and a waste-heat drying system involving recupera- 
tion were developed after some experimenting on old and new methods. The con- 
struction and arrangement of the recuperator is described as follows: A complete double- 
deck duct system was built carrying the combustion gases in the lower half and the 
waste heat in the upper half. In this system a damper chamber is constructed at each 
kiln where the outlet flue leaves the kiln. The kiln outlet flue enters this chamber on 
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the one side and the gas and waste-heat ducts one above the other leave on the other 
side. Both of these ducts are fitted with dampers. The construction of these chambers 
and the main duct is described. The advantages, limitations, and cost of this system 
are discussed. 

Firing terra cotta. SamueL J. MCDoWELL AND REMINGTON M. Murpny. Jour. 
Amer. Ceram. Soc., 11 [10], 745-52 (1928).—Some notes are given on the firing behavior 
of a 14-foot diameter muffle type terra cotta kiln, using coal as a fuel. The need of more 
data on periodic fired kilns in all branches of the ceramic field is stressed. 

Continuous and periodic electric decorating kiln. J. R.Eves. Jour. Amer. Ceram. 
Soc., 11 [10], 753-58 (1928).—Detailed descriptions are given of electric decorating kilns, 
one of a continuous type installed at the Buffalo Pottery Co., of Buffalo, N. Y., and two 
of the periodic type installed at the Smith Ceramic Studios of Rochester, N. Y. Con- 
struction, equipment, and operation details are given. Advantages of these kilns over 
other kinds more commonly used are discussed. 

Firing ceramic ware with gas. H.L. READ. Jour. Amer. Ceram. Soc., 11 |10], 759- 
63 (1928).—The significance of the terms oxidizing and reducing kiln atmospheres to the 
ceramist and the gas engineer is discussed. The applications, advantages, and com- 
parative costs of various fuels used in the ceramic field are considered. 


Chemical characteristics of coke. J. D. Davis. Bur. Mines, Serial, No. 2884, 
July (1928).—Coke quality is determined by the kind of coal used, the coking process, 
and the type of equipment used in the coking process. Chemical analysis of the coals 
together with small-scale coking tests, will give a good indication of their suitability, 
but, in general, coke must be produced on an industrial scale and tested in the equipment 
for which it is intended before conclusive information as to its quality is obtained. 
Characteristics of coke usually classed as chemical relate to its fuel value and to im- 


purities which detract from its value more or less according to use. These character- 
istics are discussed in this report without attempting to fix close limits of chemical com- 
position, because practical limits are not definitely known. The characteristics covered 
are moisture, ash (clinker formation), volatile matter, fixed carbon, sulphur, phosphorus, 


and reactivity of coke. R.A.H. 
Automatic coal feeders. Anon. Brit. Clayworker, 37 [436], 179 (1928).—Experi- 
ments have shown that for some purposes it is better to feed a large quantity of coal 
at regular intervals. If the fuel is supplied continuously it will tend to burn near the 
top of the goods, but if supplied at regular intervals it will tend to fall to the bottom 
and so heat the goods at the bottom more rapidly than the top. Goods with a high 
shrinkage should be fired intermittently with a good draft so as to maintain the greater 
part of the heat low down in the kiln. If a feeble draft is used intermittent firing is still 
more necessary. With goods having a moderate shrinkage and a moderate or even 
sharp draft either continuous or intermittent feeding of fuel may be used, but if shrinkage 
is low and draft feeble, intermittent feeding of the fuel is better. The stronger the draft 
the more uniformly will the hot gases be distributed through the kiln. Underfiring and 
a slow fire travel are often the result of too much air being admitted into the kiln. The 
shorter the effective length of the kiln the more necessary is it to fire at longer intervals 
and set the brick more openly. The size of the fuel also affects the rate at which it should 
be fired. R.A.H. 
The improved “Simplex” kiln. Anon. Brit. Clayworker, 37 [436], 183-86 (1928).— 
The principle of the Simplex kiln was originally evolved in France and is described as 
particularly suitable for firing facing bricks and tiles. The chambers, 14 or 16 in number, 
are separated by division walls and adjacent to these, furnaces are constructed in the 
outside walls, of a kind similar to those used in modern downdraft kilns. They are 
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stoked in the same way at ground level, and the products of combustion enter the cham- 
bers at springing level, descend among the goods, and pass to the next chamber by means 
of flues below the floor. The form of the kiln is constructed in single gallery form, 
because access for firing on both sides of the chambers is requisite. Two single galleries 
are built, with a space between them, and are connected at their ends by flues, so that 
a complete circuit is established. Plan and elevation drawings are given which show in 
detail the construction of the kiln though no dimensions are shown. Cold external 
air is used for combustion of fuel and considerable loss of heat by radiation will take 
place due to relatively large surface area of the kiln. R.A.H. 
Construction and operation of oil stills. L.A. MEKLER. Fuels and Fur., 6 [8], 
1073-78 (1928).—The theory of convection stills and the principle features of con- 
struction of the various types of convection and radiant heat stills are discussed. Dia- 
grams are given. In radiant stills, combustion is carried out in narrow tunnels under 
a silicon-carbide hearth. A.E.R.W. 
Industrial heating devices (other than furnaces). J.D. KELLER. Fuels and Fur., 
6 [9], 1211-18(1928)—The construction and operation of kerosene and fuel oil blow 
torches, fire pots, and metal-melting pots are described. A.E.R.W. 
Structure and oil prospects of eastern Clark County. Gam F. MouLtTon ANp J. S. 
YounG. Petroleum III. State Geol. Surv., Petroleum, No. 14.—A map showing the 
structure of the top of the Devonian limestone drawn with a contour interval of 100 ft. 
accompanies the report. A.E.R.W. 
The Kiihn regenerator system. THALER. Feuerungstechnik, 16 [11], 123-25 (1928). 
—The Kiihn regenerator system is described and compared with other regenerator 
systems. F.P.H. 
Cleaning blast-furnace gas. ArtHuR J. Boynton. Min. and Met., 9 [261], 414 


(1928).—Blast-furnace gas may be used for regenerative heating of the blast, for steam 
rising purposes, in gas engines for blowing and power, the underfiring of coke ovens, in 


the manufacture of open-hearth steel, and for mill heating. For some of these uses a 
primary cleaning in wet scrubbers is sufficient; for others, a secondary fine washing is 
necessary. The conditions to be met in gas washing are first described, and then gas- 
washing practice in Europe is taken up, followed by a detail description of secondary 
gas washing in Germany. The results of this fine cleaning are considered, and the use of 
washed gas in the open-hearth manufacture of steel discussed. The standard of clean- 
ness in German practice is set forth, and German systems of gas washing described, 
followed by a discussion of the uses and types of disintegrators, wet-washing methods, 
the Halberger-Beth system, and electrical precipitation. The precipitation plant at 
Wilkowitz is described, followed by an account of the dry separation of dust prior to 
wet washing. The paper concludes with a discussion of the application of gas washing 
F.P.H. 
Power, 32 [6], 341(1928); Feuerungstechnik, 
16 [9], 107 (1928). F.P.H. 
Burning of coal on grates, using preheated air. G. JuNGE. Centralblatt der Hiitten 
u. Walzwerke, 32 |4], 45-48; [6], 84-89; [8], 116-23(1928).—A paper divided into the 
following subtopics: (I) Introduction. {II) Fundamental considerations. (1) The 
fuel coal; (2) The process of combustion, (a) combustion of coke, (b) combustion of 
volatile constituents. (III) Mathematical investigation of the process of combustion. 
(1) General; (2) Combustion of the solid constituents of coal on a grate, (a) course of 
temperature and atmosphere in a fuel bed without radiation, (6) effect of radiation on 
the combustion temperature, (c) effect of ash content; (3) Combustion of the volatile 
constituents of coal above the grate, (a) composition of the volatile constituents, 
(b) course of the gas and tar combustion. (IV) Effect of preheating air, (1) on the 


in America. 
Drying coal for pulverizing. ANon. 
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combustion temperature, (2) on the improvement of the efficiency, (3) on the com- 
bustion process. E.J.V. 
Automatic chargers. K.BAnx. Centralblati der Hiitten u. Walzwerke, 32 [8], 114-15 
(1928).—An automatic charging apparatus is described which can be used in making 
gas producers fully mechanical, and in other branches of industry requiring charging 
devices. E.J.V. 
Formulated connection between heat value and air demand as well as quantities of 
heat and waste gases in coal dust fired works. Kari p’Huart. Centralblatt der Hiitten 
u. Walswerke, 32 [12], 177-83 (1928).—Further investigation in this field is reported and 
new formulas are advanced. E.J.V. 
Heat content-temperature diagram in coal dust firing work. Kari b’Huarr. 
Centralblatt der Hiitten u. Walzwerke, 32 [16], 241-49(1928)—The determination of a 
heat content-temperature diagram for coal dust firing in a boiler furnace is described. 
The application of the diagram to the determination of the cold spots in coal dust com- 
bustion chambers is explained. E.J.V. 
The back thrust grate, a new high efficiency furnace. H.F.Licure. Centralblatt 
der Hiitten u. Walswerke, 32 [16], 251-53 (1928)—Following a general discussion of 
grates, a fundamentally new combustion method is described. The erection of the 
new furnace is taken up. Movements occurring in the fuel bed are discussed and a 
schematic diagram given. Other topics taken up include the air for combustion, possi- 
bilities of use of the furnace, efficiency, and behavior in practice. E.J.V. 
Heat content-temperature diagram in fuel gas drying work. V.Krosta. Central- 
blatt der Hiitten u. Walzwerke, 32 [18], 284-87 (1928).—An I-T-diagram for the special 
sphere of fuel gas drying is advanced and its application in one case is briefly illustrated. 
E.J.V. 
Chemical and physical testing of fuel dusts. V.Krosta. Centralblatt der Hiitten 
u. Walzwerke, 32 |24], 375-83(1928)—A complete discussion of the various chemical 
and physical tests applied to fuels in the form of dust, such as powdered coal. E.J.V. 
To finish firing a kiln of brick. ANtToN Voct. Clay-Worker, 90 [2], 130(1928).— 
In order to fire hard brick on the bottom of a downdraft kiln, the firing must be long 
enough that the brick have the proper shrinkage from top to bottom, without too much 
on top. The firing must be done with regulation of the settle and by pulling out test 
brick, holding the heat at the settling heat on top and firing until the bottom brick show 
the proper shrinkage. E.J.V. 
New full mechanical gas producer. Anon. Glass Ind., 9 [9], 208(1928).—A new 
mechanical gas producer, type SB-10, was recently brought out by R. D. Wood & Co., 
Philadelphia, Pa. It is claimed to embody increased gas making capacity and lower 
power, steam, and water consumption. The producer has the following main feature: 
full mechanical operation from the feeding of coal to removal of ashes; positive agitation 
of fuel bed by means of a single straight poker bar, which can be easily and quickly 
replaced; a mechanical coal feeder without metal to metal contact between stationary 
housing and multiple pocket drum, which construction is said to reduce wear, and gas 
leakage between the stationary and moving member is prevented by means of a water 
seal. It has a revolving ash pan, supported by three accessible conical rollers rotating 
at the same speed as the producer shell, designed to prevent the grinding of ashes and 
subsequent increased resistance to the passage of the blast. Another feature, an adjust- 
able ash plow, permits continuous plowing of ashes, regardless of the amount of coal 
gasified. The ashes are further agitated and moved from the center of the producer 
toward the outside of the ash pan by means of a stationary agitating paddle. It is 
equipped with a noiseless turbo-fan blower of multiple steam nozzle design, and a self- 


supporting construction permits installation independent of the producer building. 
E.J.V. 
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Calorific value of gas. Hans LiérrLter. Messtechnik, 4 [5], 124-26(1928).—The 
instruments in use for the determination of the calorific value of gases are enumerated 
and classified. The explosion calorimeter of Strache-Léffler is described and the func- 
tions thereof are explained, as are the possibilities of its application. The necessity 
of controlling the calorific value of gases increases with the applications of gases. The 
apparatus hitherto used can be classified as recording and hand instruments, of which 
the latter especially are to be tested with regard to their reliability, as they serve to 
control the recording instruments. E.J.V. 

New viewpoints for judging Junkers’ gas calorimeter. ALBERT HERBERHOLZ. 
Messtechnik, 4 [6], 141-46(1928)—The influence in Junkers’ gas calorimeter of baro- 
metric pressure, correction for temperature and dampness of gas on the indicated heat 
value at a normal condition of 760 mm. mercury, 0°C and dry, is discussed. An ap- 
paratus for automatically reducing the heat value is described. The expression “working 
heat value” is defined. A comparison is made of a gas mixing regulation according to 
normal heat value and working heat value. Instructions for technical precaution in 
using the Junkers’ calorimeter for calorimetric gas mixing regulation are given. Two 
gas mixing regulators with a Junkers’ calorimeter in combination with a Reineke regu- 
lator are described. E.J.V. 

BOOK 

Excavating Machinery. W. Barnes. Published by Ernest Benn, Ltd., London, 
1928. Price 42s.—Most of the developments in this type of machinery are credited 
to American manufacturers. One section deals with auxiliary plant and appliances so 
essential in this type of work. Because of B.’s wide experience in the field the book 
affords, in comprehensive form, a most useful series of illustrations of excavating organ- 
izations in its widest sense. Reviewed in Brit, Clayworker, 37 [436], 192 (1928). 

R.A.H. 
PATENTS 


Gas-producer-conduit system. Harry M. Rospertson. U. S. 1,680,340, Aug. 14, 
1928. The combination with a gas producer of a delivery conduit comprising a central 
portion located at one side of the producer and connected to the gas outlet of the pro- 
ducer and end portions extending transversely away from the central portion at opposite 
sides of the producer, and projecting beyond the side of the producer remote from that 
at which the central portion of the conduit is located, the end portions being provided 
with means for cleaning the gas, and clean out openings at spaced points along the end 
portions. 

Tunnel kiln. JAmMEs KELLEHER. U. S. 1,681,939, Aug. 28, 1928. In a tunnel kiln 
means for conveying material therethrough comprising a track having rails composed 
of hollow tube sections fitted end to end in abutting contact to form a continuous rail, 
means for circulating a cooling medium in one direction through the tube sections, and 
a carrier supported by the track. 

Tunnel kiln for ceramic industry. Victor SELLIEz. U.S. 1,683,309, Sept. 4, 1928. 
In a baking apparatus, a tunnel kiln, cars movable through the kiln, the cars having 
hollow floors provided with central communicating canals and lateral ducts communicat- 
ing with the canals for receiving combustible gas, and means for admitting combustible 
gas to the ducts. 

Kiln. Harry M. Rosertson. U. S. 1,683,807, Sept. 11, 1928. In a tunnel kiln, 
a longitudinally extending combustion chamber, a fuel port, a settling chamber connect- 
ing the fuel port with the combustion chamber, and a clean-out port at one end of the 

s ettling chamber. 

Tunnel kilns. A. HERMANSEN. Brit. 292,781, Aug. 15, 1928. In a tunnel kiln 

of the kind adapted to accommodate two oppositely moving lines of trucks vertical 
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partitions are carried by the trucks to minimize longitudinal movements of gases in the 
kiln. Pillars may be provided between the lines of trucks, with which the partitions 
register when the trucks are at rest. 


Geology 


Tertiary clays of southern California. Ropert Linton. Jour. Amer. Ceram. Soc., 
11 [10], 771-81 (1928).—A discussion is given the occurrence, geology, use, mining, and 
physical properties of some California pottery clays. The term “pottery clay” is used 
to designate all clays employed in manufacturing clay products other than common red 
building brick and articles of similar grade. Chemical analyses are given for the prin- 
cipal clays. 

Ciays and clay development of Louisiana. J.W.WHITTEMORE. Jour. Amer. Ceram. 
Soc., 11 [10], 782-84 (1928).—The history of the surface geology of Louisiana is given. 
The various geological formations of the state which contain clay that might ‘be used 
to manufacture ceramic products are described. The properties of the clays that are 
of commercial value are considered. The cheap labor, cheap gas, good markets, and 
good transportation facilities of the state afford excellent possibilities for ceramic manu- 
facturers. 

Resources of the Clinchfield. V.V.Kertsey. Ceram. Age, 12 [1], 17-21(1928).— 
K. describes the raw materials, growth, and future possibilities of the territory adjoining 
the Clinchfield Railway which traverses a portion of Ky., Va., Tenn., N. C., and S. C. 
The topography varies from high rugged mountains to low level valleys. The carboni- 
ferous rocks are well defined and include coal, sandstone, limestone, marble, shales, clays, 
gypsum, barite, and some metallic minerals including iron, lead, and zinc. The bi- 
tuminous coal beds are very extensive. The sandstones are used for building purposes 
and as raw material in glassmaking. The limestones are used for Portland cement 
and for paper. The dolomitic stone is used for roads and road beds. Highly polished 
marbles are produced. High grade face brick is produced from the shales. The sedi- 
mentary clays find only local application. The primary clays find an extensive market. 
Salt deposits are being worked extensively. The gypsum is being developed in a large 
way. Barite, hematite, limonite, sphalerite, smithsonite, and galena are also found. 
Quartzite is used in the manufacture of silica brick. Feldspars and clays are developed 
extensively. The rutile and cyanite deposits have not been exploited. The future 
for cyanite appears bright. Mica is of great importance, and large quantities are shipped. 
Considerable quantities of rare minerals including columbite, samarskite, beryllium, 
and uraninite are marketed outside the district as well as semiprecious gems. Hydraulic 
power potentialities appear to be important. Hard and soft wood is plentiful. Two 
potteries have been operating successfully for some years. The territory offers many 
advantages for industries seeking southern manufacturing locations. A.E.R.W. 

Geology and mineral resources of the Herscher quadrangle. L. F. Arny. Il. 
State Geol. Surv., Bull., No. 55, 120 pp. (1928).—The surficial deposits and underlying 
rock formations, their origin, history, and geologic structure are described. The mineral 
resources are discussed. The surficial deposits are potential sources of clay for brick 
and tile and of sand and gravel. The Silurian formations are a large potential source 
of limestone for all commercial purposes. The Coal Measures are a potential source of 
coal and fire clay. A.E.R.W. 

Analcite from Brewster County, Texas. JoHN T. LONSDALE. Amer. Mineral., 
13 [8], 449-50(1928).—The specimens of analcite reported in this paper were secured 
from the dump of the abandoned quicksilver workings on Section 248, Block G4, in the 
Terlingua district, Brewster County, Texas. Many of the analcite crystals were eu- 
hedral. The greater number of these showed a trapezohedron, probably (211) without 
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other forms in combination. <A few crystals showed the cube (001), in combination ° 
with the trapezohedron but only very slightly developed. The index of refraction was 
determined as 1.484, a somewhat lower value than commonly given for analcite but 
believed to be correct in this instance. All sections examined showed the slight bi- 
refringence frequently observed in this mineral. A chemical analysis of the analcite, 
made in the Bureau of Industrial Chemistry, University of Texas, is given below. 
SiO, 56.53, Al,O; 21.61, Na,O 9.95, K,O 2.20, CaO 0.81, MgO 0.18, insoluble in HCI 
=1.51. F.P.H. 
Gypsum and anhydrite. FRANK A. WILDER. Amer. Mineral., 13 [9], 476-80(1928). 
—On account of its importance in the building industry gypsum ranks as one of the 
most important nonmetallic minerals. The output in 1926 was 5,635,441 T. Included 
with the mineral reported as gypsum was a small amount, perhaps 200,000 T. of an- 
hydrite. Although there are extensive bibliographies dealing with gypsum and an- 
hydrite, little has been said about the fact that many important gypsum deposits were 
originally anhydrite. Anhydrite is generally found underlying the gypsum and very 
often the gypsum merely forms a veneer varying in thickness from a few inches to a 
few feet, over the anhydrite. At times the gypsum extends to a considerable depth 
and the anhydrite rises in dykelike bodies through the gypsum. It seems to be a fair 
inference that the whole mass was originally anhydrite and that water following along 
cracks has converted a limited portion of the anhydrite to gypsum. F.P.H. 
Chemical formula of boracite. JoHN W. GRUNER. Amer. Mineral., 13 [9], 481-83 
(1928).—The chemical formula Mg;Cl.ByOso was assigned to boracite almost seventy 
yearsago. In spite of the great attention which this orthorhombic mineral has received 
on account of its optical behavior and its inversion at 265°C to the cubic system, no new 
chemical analyses of boracite seem to have been-made. X-ray diffraction measurements 
have shown that boracite cannot have the formula Mg; B,gOgoCl, which has been thought 
correct for many years. New analyses and re-examination of the old ones show a larger 
chlorine content in the mineral than given in the old formula. Two new formulas are 
possible, Mg.Cl,BscO105 and Mg¢Cl.B,,Ox. The first has such a large molecule that it 
does not seem reasonable to assign it to boracite. The second one is more probable. 
It may be possible to write this formula Mg;Cl B;O;, if boracite is orthorhombic holo- 
hedral of hemihedral hemimorphic as has been claimed. F.P.H. 
Find huge feldspar deposits in N. H. Anon. Ceram. Ind., 11 [3], 284(1928).— 
A great dike of feldspar, 100,000 feet square, said to be large enough to meet the needs 
of the entire ceramic industry of America for a generation, has been discovered on a 
farm at Alstead, N. H., near Keene, adjacent to feldspar and mica mines which are now 
among the largest in the world. Announcement of this discovery, which dismisses a 
fear that this country’s supply of fluxing agents for ceramic products might be approach- 
ing depletion, is made by the Industrial Department of the Boston and Maine Railroad, 
after a report by Charles E. Locke of the Massachusetts Institute of Technology. A 
comparison of the surface extent and characteristics of the outcrop of the new deposit 
with the old indicates that the potentialities of the new deposit appear equal to the old 
at the beginning of operations. PPA. 
A new mineral variety of the diaspore group. O. A. PeTRUSHKEVICH. Ekaterino- 
slav. Mining Inst., Bull. Geol. Min. Circle, No. 2, pp. 17-20(1926); Amer. Mineral., 13 
[9], 493 (1928).—The following data are given on the mineral, tanatarite: (1) Chemical 
properties: hydrous oxide of aluminum; analysis: Al,O; 74.25, FeO; 1.44, MgO 1.72, 
CaO 3.09, SiOz 3.72, H,O 15.02, sum 99.24. (2) Crystallographic properties: mono- 
clinic. (3) Physical and optical properties: biaxial, 2V=51-60°, a=1.70, y=1.75; 
sections cut normal to the acute bisectrix give extinction angles up to 30° with the trace 
of the perfect cleavage; elongation negative; specific gravity 3.385; H=6'/s. (4) 
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Occurrence: found in crevices in chromite occurring in talc and chlorite schists with 
chrome touramaline, topaz (?), periclase, fuchste, and uvarovite. (5) Discussion: 
(Apparently the same as kayserite; cf. Amer. Mineral., 8, 187 (1923)). F.P.H. 
Tripoli: its properties, occurrence, history, preparation and uses. P. B. BuTLER. 
Min. and Met., 9 [261], 404 (1928).—Tripoli is an unusual form of silica which thus far 
has been found in commercially valuable quantities only in the neighborhood of Seneca, 
Mo. It isa soft, friable, porous, double refracting form of silica of the calcedonic group. 
The average particle is of less than 0.01 mm. diameter, is porous, and has a fibrous struc- 
ture. The analysis shows 98% SiOz. It was formerly considered to be an altered form 
of chert or siliceous limestone, but is now believed to be a novaculite, and the occurrence 
at Seneca, to mark the northern limit of the extensive Arkansas novaculite formation. 
It is believed to have been originally deposited as a colloid, very possibly as a gel, and was 
not formed under pressure. It is thought not to have been changed greatly from its 
original form. Its specific gravity has been reported variously from 2.15 to 2.41. The 
porosity of the crude stone is 45%, and that of the powdered material 63 to 68%. The 
crude stone has an absorption of 38% and the powder of 52 to 53%. It is consequently 
the lightest in weight, and the most bulky, as well as the most porous and most absorbent 
form of natural silica known. The history of the discovery and development of the pro- 
perty, its occurrence and formation, its mining, preparation,'and uses are described. 
At the present time 60% goes with the foundry trade, where its capacity to absorb fats, 
waxes, and oils, and its other physical properties, makes its especially valuable for part- 
ings. The second largest use is in the manufacture of buffing compositions. It finds 
other uses as a filler, in rubber goods, in soaps, and many compounds, and has a wide 
variety of other peculiar uses. F.P.H. 
Mineral industries of New England. O river Bow.es. Rock Prod., 31 [18], 42-45 
(1928). F.P.H. 
British mineral production for 1927. Dept.of Mines, Ann. Rept.; Chem. and Ind., 47, 
830-31 (1928).—The output, in tons, for 1927 (and 1926 in parentheses) was as follows: 
China clay 869,232 (825,954), potter’s clay including ball clay 190,942 (184,526), china 
stone 63,612 (47,769), limestone for glass 32,872 (26,862) sand for glass 83,728 (60,535), 
chert for pottery 1351 (1024). For building, roadmaking, cement and concrete: clay 
14,609,514 (12,918,792), gravel and sand 4,908,986 (4,423,716), igneous rocks 8,467,806 
(8,245,729), sandstone 3,131,406 (2,984,184), slate 298,271 (300,124), chalk 5,765,189 
(4,315,376), chert and flint 108,346 (118,138), limestone 10,775,145 (9,426,453), gypsum 
506,239 (465,102). Among miscellaneous minerals are mica clay 31,389 (25,863), alum 
clay 9,166 (8,260), calespar 17,516 (14,806), and fullers’ earth for which the figures are 
not entered. Fire clay for smelting processes was 2,411,525 (1,491,648), molding sand 
695,216 (521,031), limestone and dolomite as flux 3,023,154 (1,191,464), dolomite as 
refractory 580,312 (374,000), ganister 568,824 (337,815), and fluorspar 39,724 (35,883). 
H.H.S. 
Potash in Russia. ANon. Chem. and Ind., 47, 854(1928).—The deposits at Soli- 
kamsk are being rapidly developed. The average KCI content is 25%, */, of the potash 
being carnallite, and the remainder sylvine. The estimated extent is 4 billion tons. 
H.H.S. 
Potash salts from leucite ores. E. Humes. Chem. Markets, 23, 212(1928).—A 
plant of the Montecatini Co. is being erected at Navara, Italy, and will be in operation 
at the end of the year. The process of treatment of the leucite is not disclesed, but the 
potash will be treated with HNO; to obtain KNO;. The equipment of the old Cengio 
plant is being removed to Naples for use by a U. S. company which intends to produce 
Al,0; from leucite. The plant at Bussi is now in operation; it did not function last 
year, owing to difficulty in obtaining supplies of Cl for manufacture of HCl. H.H.S. 
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Silica inversion and earthquakes. R.A. Dary. Science Supp., 68, (Aug. 3) 10 
(1928).—The increase of speed of earth-waves as they penetrate into the earth is not 
uniform. There are two sharp jumps, one at 20 and one at 40 miles below the surface. 
D. suggests that the first of these is due to inversion by temperature from low-quartz 
to high-quartz, and that the second discontinuity is due to the disappearance of silica 
from the rocks. H.H.S. 

t Colors of minerals in ultra-violet light. L. J. SpeNceR. Times Weekly, 61, 143 
(Aug. 9, 1928).—Visitors to the Natural History Museum in London may now, by press- 
ing a button, view fluorescent minerals in ultra-violet light. Fluorspar becomes bright 
violet, zinc blende is changed to old gold or a fiery yellow, willemite becomes brilliant 
green. The principle of detecting minerals by ultra-violet rays is being explored by S. 
H.H.S. 

Natural resources of Wales. F. J. Nortu. Brit. Clayworker, 37 [436], 190-91 
(1928).—A nontechnical description of how clay is formed. Different types of clays in 
Wales, their possible origin, and various products manufactured from them, are dis- 
cussed. R.A.H. 

Proposal for a nomenclature and means of graphic representation of limestones 
according to their chemical compositions. HERMAN HEINRICHS. Glastech. Ber., 5 [12], 
597-601 (1928).—In the system CaCO;—MgCO; a molecular ratio of both materials of 
1: 1, corresponding to a weight ratio of 54.2% CaCO; and 45.8% MgCO; is mineralogi- 
cally known as dolomite, a nomenclature which is also customary for a magnesium car- 
bonate-containing limestone. If one considers only the field of the possible mixtures 
between CaCO; and MgCO; up to 50% by weight of both components, the following 
classification and designation under the name “dolomite” can be made: (1) limestone 
100-90% CaCO;, 0-10% MgCO;; (2) dolomitic limestone 90-75% CaCO;, 10-25% 
MgCO;; (3) calcareous dolomite 75-50% CaCOs, 25-50% MgCoO;; the following classi- 
fication of types of limestones according to their content of CaCO3, MgCOs;; and Al,0; 


is proposed: 


CaCO; (%) MgCOs (%) AlsOs (%) 
(1) Limestone 100—90 0-10 0-8 
(2) Dolomitic limestone 90-75 10-25 0-4 
(3) Marly limestone 90-75 10-25 4-8 
(4) Calcareous dolomite 75-50 25-50 0-4 
(5) Marly dolomite 75-50 25-50 4-8 


A method of graphic representation in a four-sided coédrdinate system is explained and 


illustrated. E.J.V. 
BOOKS 

Soils of Cuba. H.H. BENNETT AND R. V. ALLISON. xxiv+410 pp. 101 illustra- 
tions, 4 maps. Tropical Research Foundation, Washington, D. C., 1928. Price $6.25. 
Reviewed in Science, 68, 136(1928).—Certain of the soils of western Cuba are identical 
with, and are accordingly named after series occurring in southeastern U.S. Complete 
chemical, physical, and mineralogical analyses are given. H.H.S. 

Progress in the Potash Industry. C..HERMANN. Vol. 17 of Modern Advances in 
Chemical Technology, edited by B. Rassow. viii+117 pp. Th. Steinkopf, Dresden 
and Leipzig, 1928. Price 8 R.M.—As a result of the war France acquired the Alsatian 
potash mines; extensive deposits are also known in Spain and Russia, as well as near 
the Dead Sea. The German industry is therefore faced with serious competition, and 
great changes have been made to improve both processes and plant. Reviewed in 
Chem. and Ind., 47, 901-902 (1928). H.H.S. 

Evolution and Classification of Soils. E.RAMANN. (Translated by C. I. Whittles) 
W. Heffer and Sons, Cambridge, 1928. 127 pp. Price 7/6. Reviewed in Min. and 
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Met., 9 [261], 421(1928)—This book is an attempt to summarize the fundamental 
facts of the formation of soils, to consider the close connection between climate and soil 
in greater detail, to indicate how soils are related to one another, and to evolve a classi- 
fication of soil types on a true scientific basis. In this translation the German text has 
been followed closely and all divergences are indicated. Whenever possible, the Eng- 
lish equivalent for the name of the soil has been used. F.P.H. 


Chemistry and Physics 

Pores in brick. G. J. Easter. Jour. Amer. Ceram. Soc., 11 [10], 764-68 (1928).— 
The mathematical theory underlying the reduction of heat losses through bricks by 
means of finer subdivision of the pores is briefly reviewed. For comparison of the size 
and number of pores in different bodies the resistance to the flow of air through materials 
is measured and the pores arbitrarily considered to be replaced by an equivalent volume 
of parallel cylindrical capillaries extending through the brick and of such size and number 
as to offer equivalent resistance to air flow. The dimensions of these capillaries are 
then computed. The method is applicable only to bodies having open pores.. 

Metallic lead in red lead. HERMANN HErnricus. Glastech. Ber., 5 [11], 505-508 
(1928).—An outline of a method for the quantitative determination of metallic lead in 
red lead is given, with results of several tests by this method. This method was worked 
out because the quantitative determination of metallic lead in lead oxides is compara- 
tively difficult. E.J.V. 

Silicate analysis. ALFRED THiRMER. Glastech. Ber., 5 |11], 537-38(1928).—An 
outline of the procedure for making a quantitative chemical analysis of silicates. 

E.J.V. 

New systematic testing of special red leads for iron content. L.SprinGEer. Glas- 
tech. Ber., 6 |4], 186-88 (1928).—A description of newer methods of determining the iron 
content of special red leads for use in glasses. E.J.V. 

Caustification of sodium carbonate by ferric oxide. XII. Mathematical solution 
of the dissociation pressure expressions of sodium carbonate in the presence of ferric 
oxide. Morotaro Matsui. Jour. Soc. Chem. Ind., Japan, 31 [8], 166—69B (1928).— 
The object of the present paper is to treat the expressions as well as the figures in the 
8th and 9th reports which have been derived from the experimental data of the 7th 
report more mathematically than before. _Newton’s method based on Taylor’s theorem 
is applied to solve the vapor pressure expressions. For previous reports see Ceram. 
Abs., 6 [10], 469-70; [12], 616(1927). E.J.V. 

Chemical testing of working materials. J. HAusEN. Messtechnik, 4 [3], 59-62; 
[5], 119-24 (1928).—The subject is taken up under the following sub-heads: the signifi- 
cance of chemical testing of materials; historical discussion of metal analysis; chemical 
investigations for testing materials and for plant control; sampling; processes for deter- 
mining metal analysis; newer developments; the factors which more nearly characterize 
the analytical process; chemical testing of electrotechnical insulating materials, as 
illustrated by an example of rubber testing; corrosion tests, their forms as conducted in 
laboratory and in practice; and special methods of testing corrosion. E.J.V. 

Chemical control of feldspars. F. P. Knicut, Jr. Pottery Gaz., 53 [615], 1475 
(1928); partially reprinted from Jour. Amer. Ceram. Soc., 11 |7], 560—70 (1928); see also 
Ceram, Abs., 7 [8], 549 (1928). E.J.V. 

Precision method for measuring temperatures of refractive index liquids on a 
crystal refractometer and on a microscope slide. F. W. AsHToN AND W. C. TAYLOR. 
Amer, Mineral., 13 [8], 411-18 (1928).—In connection with comprehensive investigations 
on Portland cement, it has been necessary to develop methods of high precision for the 
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identification and study of the several compounds and solid solutions which are en- 
countered. This report presents such a method for the measurement of temperature 
in the determination of refractive indices. It is believed that the method will be 
generally useful to the microscopist engaged in any work requiring the accurate tempera- 
ture measurement of single drops of liquid. In checking refractive index values on 
liquids at intervals of a day or more, using an Abbé crystal refractometer, variations in 
index have been indicated which could not be ascribed to changes in the liquid itself. 
The values occasionally change by as much as .0015 to .0017 on consecutive days and 
the variations were sometimes positive and sometimes negative in character. A care- 
ful study of the whole procedure indicated that the values used for the temperature of 
the liquids were subject to significant errors. The writers have found that by using a 
differential thermocouple, the temperature of the liquid on the refractometer can be 
measured with the desired accuracy. This procedure may be employed, also, to measure 
the temperature of the liquid while in use on a slide on a microscope thus eliminating 
another probable source of error in the determinations of refractive indices of solids by 
microscopic methods. Seidentopf, in 1906, mentioned the use of a thermocouple for 
measuring the temperature of a liquid on a slide. The suggestion, however, appears 
not to have been adopted by microscopists in this country. The measurement of the 
temperature of a liquid on a crystal refractometer or on a microscope slide by means of 
a thermometer hung in the vicinity of the instruments was found to be unreliable. A 
method is described by which these temperatures can be measured with the accuracy 
required when refractive indices are to be determined to 0.001. The method is simple 
in operation and requires apparatus which is relatively inexpensive. F.P.H. 
Effect of firing on the constitution of clays. W. Mireur. Ber. deut. keram. Ges., 
9 [6], 339-53 (1928).—-Relations between mullite content and temperature and duration 
of firing, grain size, alkaline fluxes, and clay substance content, were studied. Micro- 
scopic, chemical, and X-ray methods were used in studying the changes in structure of 
clay caused by firing. Clays containing only a small amount of fluxing material must 
be fired at high temperatures and for long periods to produce any appreciable amount 
of mullite. As the flux content is increased the temperature of mullite formation is 
lowered. Fine grinding of the materials also increases the amount of mullite formed 
under given conditions. F.P.H. 
X-ray methods of investigation of ceramic materials. C. GorrrrieD. Ber. deut. 
keram. Ges., 9 [7], 445-53 (1928) ; for abstract see Ceram. Abs., 7 [10], 719 (1928). F.P.H. 
The specific heat of solids. -FREIHERR JUPTNER. Feuerungstechnik, 16 [9], 97-102 
(1928).—The equations of Einstein, Nernst and Lindemann, and Debye for the specific 
heats of bodies are discussed. The following subjects are considered: (1) The varia- 
bility of the factor 8» occurring in the above equations, (2) atomic heat and crystal 
structure, (3) variation of By with temperature. F.P.H. 
Autographs of nature. A. N. WINCHELL AND E. D. JoHnson. Rock Prod., 31 [17], 
63-65 (1928).—The use of X-ray in the analyzing of substances is growing every day. 
It is apparent however, that the full importance of this method of analysis is as yet unreal- 
ized. The method is one which found its origin in purely scientific research and has been 
employed in that field most. With the invention of the General Electric X-ray diffrac- 
tion apparatus the use of X-ray as a means of such analysis becomes of practical as well 
as of scientific value. The purpose of this article is to explain the nature of the method 
and to demonstrate how, like chemical and physical analysis of substances, it is of great 
practical importance. As has been known for some time, crystals are the result of a 
definite internal structure. The atoms arrange themselves in planes, while the atoms 
in a given plane are at definite distances apart. Just what position these atomic planes 
assume depends on the atoms themselves, and it is through the X-ray photograph that 
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the exact position of these planes and the atoms composing them can be determined. 
This knowledge is obtained by photographing the X-ray diffraction by the crystal. 
Originally the Braggs did this by placing a crystal in such orientation that the X-rays 
were diffracted from some set of planes in the crystal. These diffracted X-rays were 
recorded on a photographic plate. By repeating the process a number of times the 
diffraction for a number of sets of planes was obtained. This method, while extremely 
accurate, has numerous disadvantages: (a) it entails a great deal of time and work to 
orient the crystal properly; (0) it requires a separate orientation and exposure for each 
set of planes; (c) it is necessary that a relatively large, perfect and single crystal of the 
substance be available. Recently this method has been greatly improved by A. W. 
Hull. By powdering a substance to pass through a 200-mesh screen, then filling a 
glass capillary tube with it and passing monochromatic X-ray through this, he showed 
that reflections from every possible plane in the crystal could be obtained simultane- 
ously. This method has advantages and disadvantages. The disadvantages are (a) 
the opportunity for any given plane to reflect is small and therefore long exposures are 
necessary, and (b) the line-pattern or images from all planes are recorded on the same 
film and consequently calculations are required to determine to which plane any given 
line belongs. The advantages are: (a) it is unnecessary to orient the crystal, (0) it 
requires only one exposure for all planes in the crystal, (c) it is not necessary to have a 
large, single, and practically perfect crystal, which in turn does away with uncertainties 
arising from imperfection and twinning of crystals, (d) it allows a definite numerical 
calculation of both the intensity and position of each line of the pattern, and (e) it can 
be applied to material so finely divided that even microscopic methods of study yield 
no results. F P.H. 


Plasticity of clays. W. Mireur, H. ImmKe, AND I. Kratzert. Tonind. Zig., 52, 
[34], 671-73 (1928).—The views on the causes of the plastic behavior of clays are divided 
into two groups. The representatives of the one group are of the opinion that the 
plasticity of clays is the result of chemical reactions between the clay and the tempering 
agent, whereas the representatives of the other group deny the validity of this theory 
and represent the view that physical processes cause the condition of plasticity. As 
representatives of this latter view we have developed a theory which we have supported 
by an experimental investigation. This work has been contradicted by Salmang who, 
as an adherent of the chemical-point of view, has raised numerous objections. These 
objections are briefly answered. Among tempering agents which are defined by the 
magnitude of the product of viscosity and capillary constant, there is obtained for gly- 
cerine the high value 11,450; for water, 15.35; for benzene, 4.5. As the result of a printer’s 
error the erroneous value of 114.5 was given for glycerine in the original work. Salmang 
here points to the extraordinary difference in the values for the three tempering agents 
used. He says that a pugging experiment according to Atterberg convinces him that 
these values do not agret. The plasticity of glycerine-clay bodies and water-clay 
bodies is of approximately the same order of magnitude, whereas the plasticity of a 
benzene-clay body is not the hundredth part thereof. From these considerations 
Salmang demands a limitation of the physical theory. in the other values Salmang 
would have seen a beautiful, but illusory proof for the validity of the formula, P = rCf, 
had it not been necessary to justify the questionable value for glycerine, 11,450. At- 
tention should be called to a just objection which can be raised against the physical 
theory. In this investigation the effect of time was not considered. This factor 
plays an important réle in formability and must be unconditionally considered in the 
establishment of a functional equation from which the dimensions and a standard for 
the concept plasticity would follow. But it was not intended to arrive at this difficult 
goal which no longer lies in the field of a scientific industrial laboratory. Occasion for 
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the investigation was only given by the question of the nature of the relationships 
between clay and tempering agents, and the special réle that water plays among these 


latter. F.P.H. 
The binary system: Mn.SiO.—Ca,SiO,;. L. Toxopy. Tonind. Ztg., 52 [42], 863 
(1928); for abstract see Ceram. Abs., 7 [9], 645 (1928). F.P.H. 


Quantitative spectrum analysis. J. R. GREEN. Chem. and Ind., 47, 832(1928).— 
Spectrographic analysis of small percentages of elements was put on a firm basis by 
Meggers, Kiess and Stimson (Bur. Stand., Paper, No. 444, 1922), who used the ‘‘com- 
parison sample’’ method. More recently, Gerlach advocated the “internal standard” 
method, in which the intensity of the lines of the impurity elements are compared with 
neighboring lines of the main element. This is quicker, but not so accurate. G.’s 
method is to use a spectroscope and not a spectrograph, and so estimate visually within 
1% in a minute or two. H.H.S. 

Seventh colloid symposium. ANoN. Science, 68, 57(1928).—The seventh sym- 
posium will meet at the Johns Hopkins Univ., June 21 to 23, 1929. The attendance at 
the sixth (Toronto) meeting was 240. H.H.S. 

Bacterial filters. S. P. KRAMER. Science, 68, 88(1928).—A filter has been devised 
by K. which will remove both positive and negative colloids, whether bacteria, viruses, 
or acid or basic dyes. MgO calcined at 1300°C is mixed with an equal quantity of 
Florida kaolin, and the filter is fired at a temperature not exceeding 900°C. H.H.S. 

Anhydrous sodium aluminum sulphate. F. A. STEELE. Science, 68, 156-57 
(1928).—X-ray examination indicates that anhydrous Na2gSO,—Al,(SO,); is a definite 
compound and not a mixture or solid solution. The patterns bear no resemblance to 
those of soda-alum. H.H.S. 

Causes of the plastic conditions of clay. -HERMAN SALMANG. Sprechsaal, 61 [7], 
115-16 (1928).—Since the beginning of scientific study in ceramics and soil formation 
the causes of the plasticity of clay have been uninterruptedly investigated and the various 
reasons found have been on the basis of direct observations and through comparison 
with similarly formed bodies. These reasons have been classified according to whether 
physical or chemical. The author critically reviews the theories of various investigators 
with especial reference to subjects of surface tension and adhesion and plasticity of 
other masses or bodies that do not contain clay. R.A.H. 

Studies on the stability of suspensions of coarse particles dispersed in solution. 
III. Influence of concentration of disperse phase and of salt on clarification. HANs 
WERNER. Ber., 61B, 802-809 (1928).—The process of coagulation is divided into (1) 
coagulation of disperse particles to form aggregates, (2) precipitation of particles, (3) 
formation and precipitation of the sediment, (4) accompanying processes, (5) formation 
of peculiarly structured sediment, (6) foam formation, and (7) particles half suspended 
clinging to the walls of the container. Diagrams explain the effect of salt concentration 
on kaolin suspensions. Such suspensions may be either reversible or irreversible in 
coagulation, although large particles are usuaily reversible. The structure of the de- 
posit depends on the concentration of both salt and disperse phase. Increase in concentra- 
tion of salt or disperse phase increases the tendency to foam. (C. A.) 

The moisture of clay. Tsurujt Okasawa. Bull. Inst. Phys. Chem. Research 
(Tokyo), 7, 199-236(1928).—In contradistinction to the ideas generally accepted, O. 
thinks that moisture is really H,O-entering into certain chemical combinations besides 
the recognized constitution of clay. 

Analysis of silicate by fusion with alkaline hydroxide in a nickel crucible. C. J. 
Van NIEUWENBURG AND H. H. DinGemaus. Chem. Weekblad, 25, 266-68 (1928).— 
The decomposition of a number of technical silicates can be successfully accomplished by 
molten KOH or NaOH at about 400° in a Nicrucible. Besides economizing on expensive 
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Pt crucibles, this procedure has the advantage of permitting the digestion of the fusion 
product with H,0 in the crucible itself. The time of contact between the alkali solution 
and glass or porcelain is reduced. Direct contact between the flame and the Ni crucible 
must be prevented; then the crucible will last a practically unlimited number of times. 
The degree of completeness of the decomposition has been measured with some glasses, 
porcelain, orthoclase, china clay, orthite, and some samples of fireclay brick. It proves 
to be of the same order of magnitude as with molten NazCOs, e.g., about 99.5%. 
(C. A.) 

The hardening of silicated roads. M. R. Ferret. Tech. sanit. munic., 23 [5], 
111(1928).—Encouraging results were obtained by impregnating limestone with Naz- 
SiO;. The hardening effect is attributed to the precipitation under certain conditions 
of silica jelly which surrounds the stony particles with an insoluble and resistant magma. 
The principal influence is probably absorption due to the finely divided solid particles. 


This action is favored by desiccation, dialysis, and by CO». 4.) 
BOOKS 
Symbols and Formulas in Chemistry: Historical Study. R. M. CAveNn Anp J. A. 
CRANSTON. x+220 pp. Blackie & Son, London, 1928. Price 15s. H.H.S. 


Properties of Liquids. R. KREMANN. Vol. 5 of a Handbook of General Chemistry. 
xii+597 pp. Akademische Verlagsges, m.b. H., Leipzig; 1928. Price 49 R.M.—The 
book covers methods of measurement of density, compressibility, surface tension, 
and viscosity, the influence of temperature and pressure on these properties, their 
relation to chemical constitution, and the properties of mixtures and solutions. Re- 
viewed in Chem. and Ind., 47, 902 (1928). H.H.S. 

Nobel Reports on Colloid Chemistry. J. Perrin, T. SvEDBERG, AND R. ZsIG- 
MONDY. Edited by W. Ostwald. iv+58 pp. T.Steinkopf, Dresden and Leipzig, 1928. 
Price 3 R.M.—P. deals with the discontinuous structure of matter, S. with the ultra- 
centrifuge and the newer advances in technique, and Z. with the ultramicroscope and 
its elucidation of the structure of gels. Reviewed in Chem. and Ind., 47, 858 (1928). 


H.H.S. 
Visual Lines for Spectrum Analysis. D. M. Smiru. A. Hilger, Ltd., London, 
(1928). Price 5s. H.H.S. 


Colloid Chemistry. T. SvEDBERG AND A. TisELius. 2nd ed. 302 pp. Chemical 
Catolog Co., New York, 1928. Price $5.50.—A revised edition of A. C. S. Monograph, 
No. 16. The four parts deal with the formation of the colloid particle, the colloid particle 
as a molecular kinetic unit, the colloid particle as a micell, and the aging and destruc- 
tion of the particle. More space has been given to the X-ray study of sols and gels, and 
to the use of the ultracentrifuge. H.H.S. 

Lunge and Keane’s Technical Methods of Chemical Analysis. Edited by C. A. 
Keane and P. C. L. Thorne. Vol. II of 2nd ed. Gurney and Jackson, London, 1928. 
Price 3 guineas. ~ H.H.S. 

The Physics of Crystals. Apram F. Jorr£. McGraw-Hill Book Co., New York, 
1928. 198 pp. Price $3. Reviewed in Min. and Met., 9 [261], 422(1928).—This 
book comprises a series of lectures given at the University of California, and contains 
the results of investigations carried on for the last twenty-five years. It covers a limited 
portion of the field of the elastic and electrical properties of solids. It gives the phenom- 
ena that tend to confirm the electrical theory of crystals, and the phenomena that, 
although they do not contradict the theory, are not completely explained by it. 

F.P.H. 
PATENTS 

Method of preparing stannic-oxide gels. WaAtteR A. Patrick. U.S. 1,682,240, 

Aug. 28, 1928. The process of preparing stannic oxide gel consisting in adding with 


792 CERAMIC ABSTRACTS 


thorough stirring a soluble stannate solution to an acid solution, the solutions being 
of such amounts and concentrations that the final concentration of H ions resulting 
from acid in the mixture is from 0.1 to 0.5 mols per liter whereupon after a time, the mix- 
ture sets to a hydrogel, washing the hydrogel to remove acid and salt, drying the hy- 
drogel at a temperature of 75° to 120°C to drive off a part of the moisture and then 
slowly increase the temperature to drive off the greater part of the remaining moisture. 

Method of making aluminum-oxide gels. Water A. Patrick. U. S. 1,682,21,4 
Aug. 28, 1928. In the process of preparing aluminum oxide gel, the step of adding with 
thorough stirring a 3% to 7% solution of a soluble aluminate to an acid solution, the 
amounts of the aluminate and acid solutions and the concentration of the acid solution 
being such that the final concentration of the H ions resulting from the acid in the mix- 
ture is from 0.1 to 0.5 mols per liter. : 

Method of making titanium-oxide gels. WALTER A. Patrick. U.S. 1,682,242, 
Aug. 28, 1928. In the process of preparing titanic oxide gel, the steps of allowing a 
colloidal solution of titanic acid to set to a hydrogel, drying the hydrogel in a current 
of air heated to 75°C to 120°C and then slowly increasing the temperature to 300° 


to 400°C. 


General 


Business mangement. H. K. FerGuson. Bull. Amer. Ceram. Soc., 7 [9], 267-72 
(1928).—Among the essentials to successful business management are research work on 
design and customers’ wants, doing away with plant secrecy, study, research not only 
in processes, materials, and machinery, but also in customer contact, budgetary control, 
personal interest, and proper methods of distribution. In the discussion of the paper 
considerable attention is given to the idea of making a break in a man’s education during 
which time he works and learns what is expected of him in his field, so that he can fully 
decide what line he intends to follow. E.J.V. 

Successful merchandising. R.S.TipEN. Brick Clay Rec., 73 [5], 314-19 (1928).— 
Merchandising may be defined as ‘‘a complete plan for the most effective distribution 
of a product.” Included in this plan should be advertising, publicity, sales policy, 
manufacturing schedule, methods of shipping, possible changes in the product to meet 
popular demand, etc. T. discusses thoroughly each of these points. It is up to the 
manufacturer, however, to formulate and follow a program which will allow him to 
dispose of his entire production at a profit. E.J.V. 

Cost of a brick home. J.J. Srein. Brick Clay Rec., 73 [6], 390-93 (1928).—Costs 
of building frame and brick houses are compared in an effort to overcome a prejudice 
that brick is too costly. In Alton, IIl., the survey showed the difference in cost between 
brick and frame houses of the same size to be from $200 to $400, while in Denver it was 
found to be less than $125. Asa result of the survey Alton has become practically 100% 
brick in all houses costing over $3000. E.J.V. 

Water purification in foundries and rolling mills. K. BrauGarp. Ceniralblatt der 
Hiitten u. Walzwerke, 32 [6], 80-84 (1928).—A discussion of various methods of purifying 
water for industrial purposes, including a description of the permutite process. E.J.V. 

Honor for a veteran master potter. Axon. Pottery Gaz., 53 [615], 1450-51 (1928). 
—One of Stoke-on-Trent’s oldest and best-known manufacturing potters, Henry J. 
Johnson, a man of world renown, head of the firm of Johnson Brothers (Hanley), Ltd., 
and president of the British Pottery Manufacturers’ Federation, has received the honor 
and distinction of having been made a Freeman of the city of Stoke-on-Trent. E.J.V. 

Ceramic industry in Germany. N.B. JunGceBLut. Ber. deut. keram. Ges., 9 (6), 
354-80 (1928).—Statistics covering the following subjects pertaining to the ceramic 
industry of Germany are given: (1) Name of company, date of founding, capital before 
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and after the war, dividends during years 1913, 1914, 1924-27; (2) imports and exports 
of raw and finished products for the years 1900 to 1926; (3) coal, lignite, and peat fields 
in Germany; (4) principal deposits of tile and pottery clays in Germany; (5) occurrence 
of feldspar and feldspathic rocks in Germany suitable for ceramic manufacture; (6) de- 
posits of most important German earthenware clays; (7) deposits of well-known re- 
fractory clays in Germany; (8) sites of the German faience factories; (9) sites of tile and 
stove plants in Germany; (10) map of plants making fire brick and other refractory 
goods; (11) stoneware and blue brick plants in Germany; (12) sites of porcelain factories 
in Germany. F.P.H. 
German Ceramic Society ninth convention at Dresden. ANon. Ber. deut. keram. 
Ges., 9 [6], 387-418 (1928).—Reports of the principal committees of the society are 
given. Abstracts of some of the papers given at this meeting (June 11-13) are included 
in this report. F.P.H. 
German trip of the American Ceramic Society. Anon. Ber. deut. keram. Ges., 
9 [7], 457-62 (1928); Keramos, 7 [13], T9(1928). F.P.H. 
New patent laws. Leo T. PARKER. Ceram. Ind., 11 [3], 253-54(1928).—The 
following subjects are considered: (1) reason for patent law protection, (2) rights of 
purchaser of patent, (3) selling a patent, (4) selling a part of a patent, (5) right of em- 
ployer to employee’s patents. F.P.H. 
Chemical Foundation information on patents. ANon. Ceram. Ind., 11 [3], 255 
(1928).—Following two years of intensive effort, the Chemical Foundation announces 
that it now is ready to give immediately any information concerning its patents. It 
has abstracted and card-indexed every reference of possible value in each patent. These 
40,000 references include inventors, assignees, chemicals, processes, apparatus, uses, 
foreign and U.S. patents. Anyone may consult the new indexes personally at any time, 
or may obtain lists of the references on the subjects in which he is particularly interested. 


F.P.H. 
Modern boiler house furnace practice. ANoNn. Engineering, 41 [10], 459(1928); 
Feuerungstechnik, 16 [10], 120(1928). F.P.H. 


Design and construction of wrought-iron flues. E. Scniirz. Feuerungstechnik, 
16 [10], 109-11(1928).—A formula for calculating the dimensions of a wrought-iron 
flue to take care of the combustion products from a boiler of given specifications and a 
fuel of certain characteristics is given. The applications of this formula are shown by 
examples. F.P.H. 

Clay prospecting and mining in California. W. F. Dierricnu. Min. and Met., 
9 [261], 410-11 (1928).—Methods of mining the high-grade clays of California are de- 
scribed. Although the majority of the clay pits in the state are operated on a scale that 
is small by comparison with most metal mines, this very fact results in a diversity of 
methods and gives rise to problems of selection of the method best suited to given 
conditions. Two or three operators in California produce approximately 500 T. per 
day of a single kind of clay from a single pit. About five varieties of clay are mined on 
a scale of 200 to 400 T. per day; not over fifteen varieties are mined on a scale of 50 to 
200 T. per day; and more than 50 varieties are mined at a rate of less than 50 T. per day. 
The author reviews briefly the geographical distribution and geological occurrence of 
the various deposits and the methods of prospecting and mining. He discusses both 
open-pit and underground systems, and the considerations that determine choice be- 
tween the two, giving numerous pertinent details and costs, and closes with the summary 
following. More attention will be paid in the future to systematic prospecting and 
mining, designed to secure the highest net return from a given property, by reason of 
the following factors, among others: (a) The larger clay products manufacturers can 
now see a definite limit to the supply of cheaply obtainable clay from California sources, 
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More properties are being acquired by purchase, leaving fewer to be operated under 
royalty-lease. (b) Consolidation of manufacturing interests into larger groups has 
favored large scale mining, has minimized competition, and has tended to stabilize the 
market or at any rate, has permitted a more accurate estimate of future requirements. 
With respect to prospecting methods, shallow open cuts and test pits at irregular intervals 
are giving way to systematic drilling. Where the formations are soft, and depths do 
not exceed 30 ft., hand augers are satisfactory. For more severe conditions, power- 
driven core drills are preferred. Open-pit mining is generally preferable to underground 
mining if the thickness of the overburden is less than that of the clay, but where the clay 
has very low unit value, underground mining may be more economical if the stripping- 
clay ratio exceeds 0.6. In open-pit mines, hand shoveling is suitable for outputs of less 
than 30 T. per day. Scrapers are in use for outputs of 15 to 100 T. per day, but are best 
adapted for outputs from 30 to 100 T. per day. Small revolving power shovels are pre- 
ferred for outputs in excess of 100 T. per day, but if it is necessary to buy a new shovel 
for a property of short prospective life, a much higher daily output is necessary to justify 


it. F.P.H. 
Good lighting as an aid to plant safety. R.G. Morrison. Rock Prod., 31 [17], 
80-82 (1928). F.P.H. 


Power in the ceramic plants. H. DENDL. Tonind. Ztg., 52 [33], 651-54 (1928).— 
Operating costs covering the steam engine, locomotive, and Diesel engines are discussed. 
F.P.H. 
Application of colloids in preventing boiler scale. C.Saver. Zeits. f. angew. Chem., 
41, 23(1928); Rock Prod., 31 [17], 85 (1928).—In connection with an earlier work (Zeits. 
f. angew. Chem., 40, 1176, 1276(1927)) this more recent investigation of S. is concerned 
principally with the elimination of calcium sulphate from colloidal water. His researches 
are of interest to readers.as throwing some light on the behavior of gypsum under certain 
conditions. F.P.H. 
Program of the Ohio Ceramic Industries Association. W. K. McArere. Ceram. 
Age, 12 [1], 15—16(1928).—The program includes (I) Vocational activities, (1) vocational 
training in ceramics, (2) codperation with Ohio State University, (3) promotion of 
graduate student work. (II) Research, (1) survey of the heavy clay and refractories 
branches of the industry, (2) survey of the whitewares industry, (3) fellowships jointly 
sponsored by the Engineering Experiment Station and the Bureau of Standards, (4) re- 
search at the Roseville plant, (5) plant contact with the University. (III) Public 
relations. A.E.R.W. 
Powdered coal in steel furnaces. ANON. Jron Age, 121 [23], 1603-1604 (1928).— 
A detailed description of the installation is given. The powdered coal has been used 
for 13 years in the plant described. The article is illustrated with drawings of the 
. pulverized coal plant and open-hearth plant and relations between the two. A.J.M. 
Heat savings from insulating furnaces. ANON. Jron Age, 122 |2], 86-87 (1928).— 
Insulation applied to open-hearth furnace regenerators has not only minimized radiation 
losses, but also has cut air leakage losses. Advantages of insulating checker chambers 
are: (1) Direct saving in fuel consumed per ton of steel produced; (2) increased tem- 
perature of the preheated air and gas; (3) improved conditions of furnace atmosphere 
due to reduced air leakage; (4) increased speed of heats; (5) increased production; 
(6) decreased losses during Sunday shut-downs; (7) increased temperatures in gases 
delivered to waste-heat boilers, resulting in increased steam production. A.J.M. 
Cost of producing electric power. W.B.SKINKLE. Iron Age, 122 [4], 205 (1928).— 
This paper is a consideration of certain elements, some of which vary with the amount 
of current used while others are constant. A.J.M. 
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Top-fired steel annealing furnaces. O. P. Lurrscner. Iron Age, 122 [4], 211 
(1928).—The advantages are (1) no-underground gas passages or small masonry ports 
to become clogged, (2) the entire nozzle mechanism can be removed and a new one 
installed in less than 5 minutes, (3) the port tiles can be replaced without cooling the 
furnace, (4) the system can be applied to existing furnaces with little change, (5) it is 
equally applicable to both intermittent and direct-fired tunnel kiln types of furnaces, 
(6) it can be adapted to other fuels such as powdered coal or liquids. A.J.M. 


BOOKS 


Measurement of Air Flow. E.OQwer. Chapman and Hall, London, 1927. 199 pp. 
15s. Reviewed in Min. and Met., 9 [259], 339(1928).—This book is intended to serve 
as a text-book for students and as a work or reference for engineers engaged on matters 
that involve the measurement of the speeds and pressures of air streams. It deals in 
a practical manner with the theory and technique of the measurement of air flow and 
gives references to literature on methods and instruments for laboratory use only. The 
author has included material on the design of static tubes and the theory of the vane 
anemometer. F.P.H. 

Elements of Industrial Engineering. GrorGe HuGa SHeparp. 46 figs., 541 pp. 
Ginn and Co., Boston, 1928. Price $4.80. Reviewed in Amer. Jour. Sci., 16 [92], 
171 (1928). F.P.H. 

Power Plant Practice. Edited by Terrell Croft. 2795 pages, 7 vol., 2706 illus- 
trations. McGraw-Hill Book Co., New York, 1928. Price $20.00. The volume titles 
are: (1) Steam boilers, (2) and (3) Steam engine principles and practice, (4) and (5) 
Practical heat, (6) Steam power plant auxiliaries and accessories, (7) Electrical machin- 


ery. H.H.S. 
The Sales Engineer: Commercial Aspects of Metallurgical and Chemical Engineer- 
ing. Mining Publications, Ltd., London, 1928. Price 10s. H.H.S. 
Metals. Anon. Bur. Mines, Mineral Resources of the U.S., Part I, 1924. 589 pp. 
and 15 figures. R.A.H. 
Nonmetals. Anon. Bur. Mines, Mineral Resources of the U. S., Part I, 1924. 
728 pp. R.A.H. 


Book Reviews 


Practical Color Simplified. J. Published by Finishing Re- 
search Laboratories, Inc., Chicago. 128 pp. Price $3.50. This handbook is the 
result of 23 years’ experience. M. has been president of the Lamberson Japanning 
Company for 15 years and during the war he was commandeered by the U. S. government 
to handle the world’s largest production finishing job. M. is a recognized consulting 
engineer on finishing problems and associated hazards, the originator of many new and 
practical novel effects, and the inventor of the finishing color chart and many finishing 
processes and devices. This book contains choosing, mixing, harmony, matching, 
lighting, photography, language, designation, pigments, and testing of color, and color 
and business. The finishing research color chart consists of three sections which tell 
how to select warm and cool colors, mix colors to get any shade, harmonize three or more 
colors and avoid color discords. In this chart are used 25 individual colors, hand 
applied with lacquer to a cloth backed sheet that cannot be easily damaged or spoiled 
with use. On it are mounted the pivoted triangle and the arrow, both made of white 
celluloid, printed in two colors and perforated, all placed in the back of the book where the 
chart can be conveniently spread out. 

Journal of the Institute of Metals. Volume XXXIX. Edited by G. Shaw Scott, 
London, 1928. 826 pp., 59 plates, and numerous illustrations. Price 31s. 6d. net. 
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The new half-yearly volume of the Journal of the Institute of Metals contains an 
account of the proceedings at the twentieth annual-general meeting of the Institute, and 
includes several illustrations of the new offices of the Institute, the opening of which 
synchronized with the annual meeting. 

The papers that were presented at that meeting, and are now reproduced in full with 
verbatim discussions, strike quite a cosmopolitan note, including as they do the work 
of metallurgists of Japan, India, the U. S. and Germany, as well as of Great Britain. 
This point is referred to in the remarks of a German delegate who spoke of the valuable 
work done by the Institute of Metals from an international standpoint 
by admitting foreigners as members, and by publishing many papers written by foreign 
research workers. The gain accruing to all concerned from a mutual exchange of experi- 
mental data will be found greatly to exceed in value the possible loss which may be in- 
curred through parting with manufacturing ‘‘secrets’”’ which nearly always have only an 
imaginary value, and are in fact common secrets to all competitors. 

The range of communications now reproduced is very wide, including such subjects 
as the composition of old Roman lead, an example of Roman copper “soldering” and 
welding frum Uriconium, the quenching and tempering of brass, bronze, aluminium- 
bronze and standard silver, the alloys of zirconium, the relative corrodibilities of ferrous 
and nonferrous metals and alloys, the season-cracking of small arms cartridge cases 
during manufacture, the dilatometric study of light metals, behavior of metals and alloys 
during hot forging, and the deterioration of lead cable sheathing by cracking and its 
prevention. In addition there are to be noted two special communications: (1) the 
annual May lecture, by C. H. Desch, on ‘‘The Chemical Properties of Crystals,’’ and 
(2) the inaugural address by the new president, W. Rosenhain. The address is a com- 
plete justification of the scientific metallurgist. In his discourse Rosenhain explains the 
equilibrium diagram, that most fundamental aid to the understanding of the alloying 
process. 

These original communications make up more than one-half of the volume. The 
remaining pages consist of a summary of the world’s metallurgical literature for the past 
half-year and a most comprehensive and clear index. The book is produced in excellent 
style, and is copiously illustrated. It deserves a place on the bookshelf of every one who 
has to do with the manufacture and use of metals and their alloys. 
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CONTROLLED 
SIZING 


SHALE, clay, grog, kaolin, enamel powder, etc., can be 
accurately controlled as to particle size with Tyler 
Equipment. 


HUM-MER ELECTRIC SCREEN 
This electric screening machine 
provides a means of vibration and 
agitation that combines high ton- 
nage with exceptionally thorough 
separation as to particle size. 


TYLER STANDARD SCREEN SCALE 


4 TESTING SIEVES 
With a set of these sieves you can 


accurately analyze any material 
to determine the sizes present, 
and to control the operation of 
your dry pans, grinders and 
screens. 


RO-TAP TESTING SIEVE SHAKER 
This machine provides a me- 
chanical means of shaking testing 
sieves, thereby eliminating the 
possibility of error due to the 
human element. 


TYLER WOVEN WIRE SCREENS 

Tyler “double crimped” screens 
provide an accurate, unvarying 
mesh for use as a dependable 
screening surface. 


Send for Catalogue 52-K on 
“THE PROFITABLE USE OF TESTING SIEVES” 


THE W. S. TYLER COMPANY, Cleveland, Ohio 
Mfrs. Woven Wire Screen and Screening Equipment 


(When writing to advertisers, please mention the JOURNAL) 
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(eramtc Educational Directory 


THE OHIO STATE UNIVERSITY 
Department of Ceramic Engineering Co.tumsBus, 
Curriculum—Ceramic engineering and technology. Advanced research in cooperation 
with State owned plants and Federal Government. 


SIX INSTRUCTORS Head of Department: Artuur S. Watts 
Founded 1895 Research Professor: Grorce A. BoLe 


NEW YORK STATE SCHOOL OF CLAY-WORKING 
AND CERAMICS 
ALFRED UNIversity, ALFRED, New York 


Curriculum—Ceramic Engineering, Ceramic Chemistry, Applied Art 
SEVEN INSTRUCTORS Founded 1900 Director: Cuartes F. Binns 


RUTGERS UNIVERSITY 


New Brunswick, N. J. 
Ceramic Department founded 1902 
Curriculum—Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: Grorcz H. Brown 


UNIVERSITY OF ILLINOIS 


Department of Ceramic Engineering Founded 1905 Ursana, ILLINOIS 


Curriculum—Ceramic a and Ceramics, the latter is a non-engineering course in 
the technology of ceramic products. 
SIX INSTRUCTORS and a research associate’ Mone of Department: C. W. PaRMELEE 


IOWA STATE COLLEGE 


Department of Ceramic Engineeting, AmEs, Iowa 
Curriculum—Ceramic Engineering major, Ceramic Technology and Pottery subordinate. 
THREE INSTRUCTORS Founded 1906 Head of ree: Paut E. Cox 


THE UNIVERSITY OF NORTH DAKOTA > 


Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Founded 1910 Director: A. W. GauGER 


UNI VERSITY OF WA SHINGTON 


Department of Ceramic Engineering SEATTLE, WASHINGTON 
Curriculum—General ceramic engineering with research in ceramics and non-metallics. 


Codperation with the U. S. Bureau of Mines 
Director: Hewitt WILson Founded 1918 Assistant: wit H. Yates 


UNIVERSITY OF SASKATCH EWAN 


SASKATOON, SASK. 
Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Founded 1921 Head of Department: W. G. WorcesTER 


PENNSYL VANIA STATE COLLEGE 


Department of Ceramics, School of Mines and Metallurgy 
StaTE COLLEGE, PENNA. 
Curriculum—Ceramic Engineering 


x Head of Department: J. B. Suaw Founded 1923 
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GEORGIA SCHOOL OF TECHNOLOGY 


ATLANTA, GEORGIA 
CreraAMic DEPARTMENT Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Founded 1923 Director: A. V. Henry 


NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE & ENGINEERING 
RALEIGH, NortH CAROLINA 
Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Head of Department: A. F. Greaves-WaLKER 


WEST VIRGINIA UNIVERSITY 


Morcantown, W. Va. 
Ceramic option course founded 1924 
Curriculum—Chemical and engineering principles applied to ceramic manufacture. 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. KorH er 


UNIVERSITY OF TORONTO 
TorRoNTO, CANADA 
Founded: University, 1827. Department of Metallurgy, Ceramic Division, 1925. 
Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principal Instructor: Rosert J. MontTGomeEry 


MISSOURI SCHOOL OF MINES & METALLURGY 


OF THE UNIVERSITY OF MissourI, Rorzia, Mo. 


Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 
Director: Cuas. H. Furton Founded 1926 Head of Deportment: M. E. Homes 


LOUISIANA STATE UNIVERSI TY 


Baton Rouce, La. 
Ceramic Department founded 1926 
Curriculum—Ceramic Engineering Head of pepertaans J. W. WHITTEMORE 


UNIVERSITY OF CINCINNATI 


CINCINNATI, OHIO 
Dept. School of Applied Art, Ceramic Dept. 


Curriculum—Co6perative training in ceramic art and technology to develop 
designers for ceramic industries. 
Founded 1926 Head wd Harotp S. Nasu 


THE OHIO STATE UNIVERSITY 
Department of Fine Arts CotumsBus, 
Curriculum—Ceramic art and technology to train artists for the ceramic industries. 


THIRTEEN INSTRUCTORS Head of Department: James R. Horxins 
Founded — Professor of Ceramic Art: Artuur E. Bacecs 


U NIV E RSI T Y OF OKLAHOM. A 
Dept. of Ceramics, School of ake? ae Curriculum—Geramic Art 


Founded 1927 Head Joun N. Frank 


UNIVERSITY OF ALABAMA 


University, ALABAMA 
Ceramic Option Course, Founded 1928 
Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Liroyp Ceramics: T. N. McVay 
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ZIRCONI IUM TITANIU M 


PRODUCTS FOR 


THE CERAMIC INDUSTRIES 


They are real factors in the present day superiority 
of Vitreous Enamels, Terra Cotta, Tiles, Electrical 


Porcelains, Spark Plugs and Special Refractories. 


The Titanium Alloy Manufacturing Company 
WORKS AT NIAGARA FALLS, N. Y. 
Ceramic Materials Div.: R. D. Landrum, General Manager 
6007 Euclid Avenue, Cleveland, Ohio 


ZIRCON 
STAM Z 
\RUTILE/ 
> 
> You Should Know About 
ALL 


BULLETIN 


of the 
AMERICAN CERAMIC SOCIETY 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific, and Art Questions and 
Promotion of Coéperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 


E. pEF. Curtis C. D. SPENCER Clace H. E. Davis 
Manion Fospicx } art G. W, Coors } Glass F. S. SCHEPERS } Terra Cotta 
. G. WoLFRaM . J. TROsTEL an C. A, NIceLy Heavy Clay 
W. N. Harrison } Ename C. } Refractories G A. Bote Products 
. P. Humpureys 
R. F. Suerwoop } White Wares 
OFFICERS OF THE SOCIETY TRUSTEES 
M. C. Booze, President B. Mirriurn Howp 
Chas. Taylor Sons Co., Cincinnati, Ohio R L, Crag: 
R. R. Dantetson, Vice President B T Sweety 
Metal and Thermit Corp., New York, N. Y. J. C Hosterrer 
H. B. Henperson, Treasurer G. W. Dentson 
Standard Pyrometric Cone Co. F. A. Harvey 
1538 N. High St., Columbus, Ohio A. V. BLELNINGER 
Ross C. Purpy, General Secretary and Editor E. peF. Curtis 
Emtty C. VanScuoick, Assistant Editor 
2525 N. High St., Columbus, Ohio 
Vol. 7 November, 1928 No. 11 


EDITORIALS 
LEISURE, THE MOST VALUABLE POSSESSION 


We are told that children are the country’s greatest asset and leisure 
the most valuable personal possession. Neither statement, unqualified, 
is true. Children are the greatest means for assuring a country’s ad- 
vancement materially and culturally if the children are properly 
trained, and leisure is one’s most valuable possession, if properly 
used. 

It is surprising that we have to have organized and legally enforced 
systems for training our children. Without enforced school training 
a nation would retrogress to illiteracy. Children generally will not 
willingly submit to school and cultural training and it is an unwanted 
task for most parents to insist on the children attending school, church, 
and cultural entertainments. 

Enforced school attendance until the child is sixteen carries the nor- 
mal child through high school. The others have failed to progress 
through the grades. In Ohio only 63% of those who enter the Ist 
grade graduate from the 8th grade. Only 13% of those who enter the 
ist grade graduate from high school. Only 7% of the ist grade pupils 
go to college and only 2% of the 1st graders graduate from college. 
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What is the urge for the child to get a university training? Is it 
altogether that industrial and merchandizing concerns are finding that 
college-trained employees are the most productive and that education 
and culture are essentials to the “‘personality”’ required of plant man- 
agers and product salesmen? The fact is the churches and the govern- 
ment had to provide the facilities for collegiate education, make 
collegiate life alluring and in the laboratory and by performance of 
their graduates, demonstrate to employers the value of collegiate 
training. 

We do not have 19 collegiate ceramic schools and several secondary 
ceramic art schools in America, because owners of ceramic plants saw 
the need of such schools. These schools were promoted by the colleges. 
That these schools are essential is evidenced by the fact that there is 
an excess demand for their graduates and by the fact that plant owners 
are cotperating with the school officials in securing for these ceramic 
schools an increase in facilities, instruction, and pupils. 

The facts are that school training must be forced and cultivated. 
The pupils must be allured into schools and if the manufacturers 
would have in training the men they will need to keep their manu- 
facturing and product distribution up-to-date they must codperate 
with the schools. They must provide fellowships and scholarships, 
and assist in getting the appropriations for equipment and instructors. 

Now about that leisure which many orators claim as man’s most 
valuable possession. Progress in mechanical means for manufacturing 
and transporting, and the increase in means for education and culture 
give each person more time to use as he wills. This is leisure time. 
This leisure time will be a valuable possession or a destructive influence 
depending upon how it is employed. We submit that with the rapidly 
increasing facilities and the rapidly increasing knowledge made known 
and demonstrated that it is imperative that he who would keep abreast 
must choose to use his leisure time in studying and in classifying 
the available knowledge. Indeed to make progress one must use a 
_ large portion of his leisure in studying his own experiences and observa- 
tions. Leisure is a valuable possession if used rightly. 

This Society has been and is an organized collaboration of ceram- 
ists to promote ceramic education and to use leisure hours with profit. 
Children are valuable potential“assets and leisure hours potentially 
are valuable possessions but human nature has to be opposed if these 
assets and possessions are profitably employed. It is by organized col- 
laboration, such as this SOcIETy gives that we have the incentive and 
the possibilities for promoting the means for educating children for 
service in the ceramic industries and for converting our leisure hours 
into valuable possessions. 
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A SYSTEM OF COLLEGE EDUCATION IN CERAMIC 
TECHNOLOGY 


By H. F. Statey 


Professor Shaw states that if specific curricula for the main divisions 
of the ceramic industries are offered, the great majority of students will 
take the general ceramic curriculum. The difficulty is that no college in 
the United States at the present time is offering ‘‘a general ceramic 
curriculum.’’ The so-called “curricula in ceramic education” offered at 
various schools are really specialized courses in clay products tech- 
nology, with a little glass or enamel technology tacked on. They offer no 
adequate preparation for entrance into either the glass or enamel in- 
dustries. The graduates of ceramic schools who have made good in the 
enamel and glass industries have done so in spite of their poor prepara- 
tion rather than by the aid of proper preparation. 

It is really unfair to students to lead, or even to allow them, to think 
that the present courses in ceramic engineering are a preparation for 
work in the ceramic industries other than in the field of clay products. 
To do so is assuming a much more grave responsibility than to offer 
specific courses giving adequate preparation for work in the three main 
divisions of ceramic technology and then to allow or assist the student to 
choose one of these courses. 

Above all else, it is essential that we be absolutely frank with students. 
If a college desires to offer a curriculum that is simply a preparation for 
work in the clay products industries, it has a perfect right to do so. On 
the other hand, it should be carefully explained to students that this 
course of study does not give preparation for work in the other divisions 
of the ceramic industry. In order to avoid any misunderstanding, such 
curricula should be called courses in the technology of clay products and 
should not be labeled courses in ceramic engineering. 

If a department of clay products technology wishes to offer individual 
courses in enamel making, such courses should be offered primarily for 
students with adequate preparation in metallurgy, metallography, and 
higher physics. Students of clay products technology who desire to take 
such courses should be told plainly that for them to take up work in 
enamels would be a direct divergence from the line of work for which 
they have prepared themselves, since in the enameling industry all the 
time and effort devoted in college to preparation, drying and firing of 
claywares would be of little direct value. Moreover, they should be told 
that they would be at a serious disadvantage owing to their lack of train- 
ing in metallurgy. In fact, it would be just as logical to train a man for 
glaze making without teaching him anything about making clayware 
bodies as to attempt to train a man for enamel making without teaching 
him anything about metallurgy and metal forming. 
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It may be that if a college should offer specific curricula in clay 
products technology, enamel technology, and glass technology, the 
majority of students would choose to take the curriculum in clay 
products technology. This would be perfectly satisfactory, for then the 
students would be making their decisions with their eyes open and with 
no misapprehensions. The few students who did choose the curriculum 
in enamel technology or glass technology would secure real training for 
work in these divisions of the ceramic industry. 

As far as the enamel industry is concerned, this would be eminently 
satisfactory, for what that industry wants at the present time is a few 
adequately prepared men, and what it wishes to avoid is a flood of 
poorly trained men. It is the writer’s understanding that this is exactly 
the situation in the glass industry. 

The Committee on Education of the Enamel Division has much sym- 
pathy with the desire of the various college departments to give one 
course of study in ceramic technology which will prepare students 
properly for work in any branch of the ceramic industry. This would be 
a real course in ceramic technology. 

Here, too, we may as well face the situation squarely—such a course 
can not be given in four years. However, the necessity for the student to 
devote at least five years to a course need not be an insurmountable 
barrier to its development, as is shown by the increasing popularity of 
five-year courses in other branches of engineering. The committee 
believes that if the colleges will talk frankly, through their catalogs and 
otherwise, with prospective students and their parents, the value of the 
five-year course can be established. If they say, in substance, ‘‘In four 
years we can prepare a student for work in any one of the three great 
divisions of the ceramic industry: clay products, enamels, or glass, but 
in five years we can prepare him for work in all three of these divisions 
with assurance that, due to this broader training, he will be mare ef- 
ficient in the particular branch he enters after graduation,” a few of the 
students will choose the five-year course. This is all that is necessary; 
for, as has been shown in other branches of engineering, the success of 
these few five year students will establish the value of the course and 


make it popular. 


ACTIVITIES OF THE SOCIETY 
OUR CERAMIC WEEK FEBRUARY 4-9 INCLUSIVE 


The meetings and the exposition are thoroughly planned and the local committees 
are performing efficiently. Other ceramic associations have made plans to meet con- 
currently. A big and profitable time is in the offing. 

This Ceramic Week will be profitable if the meetings and exposition give evidence 
that in America there are ware made with which to build the most enduring and beautiful 
buildings; that there are no requirements in art, precision, or utility not met by the 
glassware made in America; that no industries or households may fail to be served by our 
stoneware; that no refractory requirements are better filled than by American made 
refractories; that no sanitary condition is more effectively and zsthetically cared for 


EXHIBITION HALL - STEVENS HOTEL - CHICAGO 
Space is Rapidly Selling 
Is your firm one of those in the 
AMERICAN CERAMIC EXPOSITION? 
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Enquiries should be sent to 
AMERICAN CERAMIC EXPOSITION 
Room 415, 37 W. Van Buren St., Chicago 
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than by our clay and enameled ware; that no kitchenware is more serviceable or table- 
ware more beautiful than that made in America; that no power or industrial service is 
better carried than by American porcelains; that the American intensive and profitable 
machinery age is made possible by American electrical porcelains and grinding wheels. 
In fact, the value of this ceramic week next February in Chicago will be in the awakening 
of American thought to the economy and serviceability of American made ceramic ware. 

It is a fact that those who supposedly are best informed regarding the importance 
and high quality of American made ceramic ware are daily being surprised to find a new 
product and a new purpose being served. If those who are engaged in ceramics do not 
know what ceramic ware is being produced in America how can those who are not in 
ceramics be expected to know? 

Manufacturers must cultivate their present and prospective markets. They must 
show their ware to the ultimate purchasers. The exposition is the opportunity to set up 
an exhibit made so impressive by its variety and quality of ceramic ware for the many 
human and industrial needs, that those who'see it and those who will read about it will 
begin. to realize that their several needs are being supplied by American made ware. 

‘ This Exposition will cultivate a demand for American made ware that will be heard in 
the sales rooms and stores. 

The combination of Meetings and Exposition is going to acquaint the inventors and 
students with the virtues of our ceramic ware and with the problems of their manufacture. 
Because of this ceramic week the ceramic schools and research laboratories are going to 
find the public more willing to give financial support. The recent evolution in ceramic 
production methods is traceable directly to the stimulation of inventors and investi- 
gators by such meetings as this Society has held with increasing value and effect during 
the past 31 years. The ceramic manufacturers have profited greatly by these deliberations 
and by the broadcasting of their problems. The Ceramic Week Meetings and Exposition, 
if carried through as planned, will inspire increased facilities for manufacture and in- 
creased appreciation of the ware produced. 

But thorough as are the plans and energetic as are the committees the value and 
effectiveness of this Ceramic Week depends entirely on the individuals and firms for 
whom this week has been planned. Here is the opportunity. We shall continue to urge 
you to participate, but the value to be gotten from this Ceramic Week depends on you 
and your firms. 


PICTORIAL REPORT OF AMERICAN CERAMIC TOUR ABROAD. 


Americans appreciate the importance of this tour to themselves, just as our hosts 
valued it for themselves. Friendships made, international relations developed, and 
information gained are perhaps the most readily realized benefits. There were other 
benefits such as broadened views, rich experiences, and lasting inspirations. 


Fic. t,—Four of the party on deck of the Tuscania. Mrs. Dedouch, 
Mrs. Phelps, Mrs. Carder, and Mrs. Hodek. 
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Fic. 3.—Kid-dom is international; these are at Karlsbad. 
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Fic. 4.—Engine trouble in Cornwall. 


Fic. 5.—A part of our party on the steps at Potsdam. 
The Harkort family are included. 
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Fic. 7.—Gathering for the Paris reception. 


Fic. 8.—From the old castle in Prague. 
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Fic. 6.—(1) Bennett, (2) Purdy, (3) Potts, (4) Cannon. 
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It was a holiday jaunt, a jolly good time. A cross-section of local people of each 
country was seen and the local color obtained. Six weeks in which each member of the 
party was refreshed and fattened. 


To meet the foremost ceramists 
of France, Czechoslavakia, Ger- 
many, Holland, and England, singly 
and collectively, in their factories, 
homes, at receptions, banquets, and 
association meetings; to exchange 
notes on materials, processes and 
products; to compare the social and 
material status of the workmen, 
these and more kept the interest 
keen. 

A prominent manufacturer from 
England was in the office of the Gen- 
eral Secretary recently. He was one 
of the active hosts. He repeated his 
wonder that after five weeks, six 
days each, of 8 A.M.onto the bus and 
6 P.M. return to the hotel, the party 
was still eager and ready to go. The 
hour was never too early or too late 
if a ceramic discussion could be 
started, a ceramic museum visited, 
or a ceramic plant inspected. All 
well, jolly, and contented read the 
bulletin in the face of each member 
of the tour from the time of landing 
at Havre and to the return to New 
York. It was the superb and super- 
lative reception and entertainment 
accorded by national officials, ce- 
ramic plant owners, their families 
and friends that spurred the party 

Fic. 9.—Villeneuve church built in the 11th on. It wasthe same in each country; 
Century (on road to Compiégne). “our all for your benefit and pleasure” 
sort of entertainment kept the entire 

party on their feet ready for “next on the schedule.” 


NEW MEMBERS RECEIVED FROM SEPTEMBER 1 TO OCTOBER 1 
CorPoRATION 

Alliance Clay Products Company, Alliance, Ohio. Brick manufacturers. J. B. Wilcox, 
representative. 

Coors Porcelain Company, Golden, Colo. Porcelain manufacture. A. Coors, Jr., repre- 
sentative. 

National Airoil Burner Company, Offices, 1327 Girard Ave., Philadelphia, Pa. Manu- 
facturers and engineers of oil burners and oil burning equipment. Edward P. Bailey, 
President, representative. 
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PERSONAL 

W. J. Drayton, Sunshine, Melbourne, Australia, Director, Sunshine Porcelain Pot- 
teris Pty, Ltd. 

Whitcomb Burke Fairfield, 1220 Webster Ave., Chicago, Ill., Assistant General 
Manager, General Color Products Company. 

Joseph Hammerschmidt, 5726 Garland Ave., Detroit, Mich., Foreman, Chemical 
Porcelain Division, Champion Porcelain Company. 

Max Hermann, 162 West First St., Mansfield, Ohio. Technician, Mansfield Vitreous 
Enameling Company. 

Donald Riek Irving, Hotel del Monte, Burbank, Calif. Ceramic Engineer, Empire 
China Company. 

William A. MacFarland, 4038 Vicksburg Ave., Detroit, Mich. District Sales Man- 
ager, Abrasive Company. 

Harold W. Ryland, 715-17th St., Golden, Colo. Superintendent, Coors Porcelain 
Company. 

Frank Elmer Schultz, 913 N. Grant St., Wooster, Ohio. Vice-president, The Medal 
Brick and Tile Company. 

Walter Moody Scott, 10 East Franklin St., Baltimore, Md. Service Director, Munsell 
Color Company. 

Frank J. Stevens, 343 Cortland St., Belleville, N. J. Assistant General Manager, 
Isolantite Company of America. 

Kennard L. Wedgwood, 255 Fifth Ave., New York City. President, Josiah Wedg- 
wood & Sons, Inc. 

Joseph W. Whittaker, 1225 Stewart Ave., Cambridge, Ohio. Secretary and Manager, 
Cambridge Sanitary Mfg. Company. 

Thomas A. Willson, 2nd and Washington Sts., Reading, Pa. Vice-president and 
General Manager, Willson Goggles, Inc. 

STUDENT 


B. R. Windsor, Univ. of Illinois, Urbana, III. 


Membership Workers’ Record 
CORPORATION PERSONAL STUDENT 


A. I. Andrews 1 

A. Coors, Jr. 1 1 

W. F. Dietrich 1 

R. F. Geller 1 

E. L. Hettinger 1 

Wm. V. Knowles 

Charles C. Leigh 

W. Keith McAfee 

F. H. Riddle 

R. T. Stull 

Office 1 
3 13 1 Total 17 


NEWS FROM MEMBERS OF THE SOCIETY 


Arthur H. Blanchard, former instructor at the University of Michigan has moved to 
Toledo, Ohio, 213 Richardson Bldg., where he is acting as highway transport and traffic 
control consultant. 

Kenneth Buck, formerly of Wheeling, W. Va., is now with the Graphite Crucible 
Company, Philadelphia, Pa. 
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Marion K. Burr, ceramic student at Ohio State University has been employed by the 
A. P. Green Fire Brick Company, Mexico, Mo. 

William G. Collins, ceramic graduate of the New York School of Clayworking and 
Ceramics is located at Waukegan, III., 1108 Hickory St. 

Edward F. Creevy, Jr., has accepted a position as general superintendent of the pot- 
tery division, Mueller Company, Decatur, Ill. Mr. Creevy was formerly connected with 
the Stanford Sanitary Mfg. Co., at San Pablo, Calif. 

C. Z. Eatherton, of the Porcelain Products, Inc., has been transferred from the Find- 
lay; Ohio plant to that at Parkersburg, W. Va. 

H. F. Eilers, of Kingsport, Tenn., Corning Glass Works, has returned to the Corning, 
N. Y. office of that company. 

D. E. Devitt, formerly a ceramic student at the New York School of Clayworking and 
Ceramics has moved to Winnetka, IIl., 806 Elm St. 

Luther D. Fetterolf, former research assistant at the University of Illinois is living in 
Palmerton, Pa., The Horse Head Inn. 

Wilbur F. Fischer, former student at Iowa State College, is located at 70 Grove St., 
Somerville, Pa. 

Edward C. Henry, former ceramic student at Rutgers University has moved to 576 
Ridge St., Reno, Nev., where he is a student in the Mackay School of Mines, University 
of Nevada. 

W. H. Henson, former ceramic student at the University of Illinois and member of 
the American Ceramic Tour Abroad the past summer, has accepted a position in the 
laboratory of Norton Company, Worcester, Mass. 

H. H. Holscher, after completing his ceramic engineering course at the University of 
Illinois has received an appointment to a fellowship at the Bureau of Standards, Engineer- 
ing Experiment Station, Columbus, Ohio. 

A. A. V. Johnson has moved from Ottawa, Ill., to Troy, Idaho, Route 3. Mr. 
Johnson formerly was with the L. E. Rodgers Engineering Company. 

Houston C. Joyner has resigned his position as an assistant in chemistry at the 
University of Illinois and has accepted an instructorship in chemistry and physics at the 
Incarnate Word College, San Antonio, Tex. 

K. M. Kautz has moved from St. Louis, Mo., to Shelby, N. C. 

Melvin M. King of the Corning Glass Works has been transferred from the Central 
Falls, R. I., Works to Corning, N. Y. 

F. A. Kirkpatrick has moved from Unionville, Mich., to New Brighton, Pa., and is now 
situated with the Rossman Corporation, Beaver Falls, Pa. , 

George R. Kiser has moved to Wilton Junction, Iowa. He was formerly an Iowa 
State College ceramic student. 

Cyril S. Linder has been transferred from the Creighton, Pa., office of the Pittsburgh 
Plate Glass Company to the Elwood, Ind., plant of the same company. 

Edward P. Lohman, formerly student at Iowa State College is now at 218 W. Maple 
Ave., Beaver Dam, Wis. 

» Perry C. McCollom, is working for the Evens and Howard Fire Brick Company, 
St. Louis, Mo. Mr. McCollom was formerly a ceramic student at the University of 
Illinois. 

H. B. McMillen has moved from Seattle, Wash., to 454 North Ave., 51, Los Angeles, 
Calif. 

T. N. McVay, formerly instructor in ceramics at the University of Illinois has accepted 
a position in the Department of Chemistry, University of Alabama, University, Ala. 

Richard Scott Moore, ceramic graduate at the University of Illinois this last June, 
and member of the Ceramic Tour Abroad crowd is now sales representative with the 
Hanovia Chemical and Manufacturing Company, Newark, N. J. 
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J. A. Oravec, former ceramic student at the University of Illinois has moved to 
4726 N. Kenton Ave., Chicago, III. 
J. W. Peckham, Brick and Clay Record representative, is eastern manager of the 
New York office. 
Irvin Schoeninger has moved to 525 Marshall St., Milwaukee, Wis. He was formerly 
a ceramic student at the University of IIl. 
W. K. Schweickhardt, former student at the Missouri School of Mines has moved to 
‘ 855 Buena Ave., Chicago, IIil. 
Paul J. Slegel of Marysville, Tenn., has moved to 315 E. Monroe, Mexico, Mo. 
Robert B. Sosman, formerly of the Geophysical Laboratory, Washington, D. C., is 
now in the Research Laboratory, U. S. Steel Corporation, Lincoln Highway, Kearny, 
N. J. 
The Washington Porcelain Company of Washington, N. J., and the Electric Porcelain 
& Mfg. Co., of Trenton, N. J., have combined in one plant. All the production will be 
carried on at Washington, N. J. The Electric Porcelain & Mfg. Co. is now inactive. 
J. D. Whitmer, formerly of Zanesville, American Encaustic Tiling Company is 
affiliated with the Flint Faience Tile Company, Flint, Mich. 


MEMBERS WHOSE CORRECT ADDRESSES ARE UNKNOWN 


Kindly send information regarding correct address of any of these members to Office 
of the General Secretary. 
Francis E. Allen, What Cheer Clay Prod. Co., What Cheer, Iowa. 
Frank Baddeley, Lincoln High School, Los Angeles, Calif. 
G. V. Baker, Penn. Feldspar Co., Barnard, N. Y. 
W. J. Bidleman, Chicago Fire Brick Co., 1321 Conway Bldg., Chicago, III. 
Donald W. Boddy, Tennessee Furniture Corp., Chattanooga, Tenn. 
Sarah H. Bonesteele, Victor, N. Y. 
George O. Bowles, New Cumberland, W. Va. 
James M. Boyd, 16 Melbourne Road, Norwalk, Conn. 
E. L. Butler, 111 W. Washington St., Chicago, III. 
Clifford C. Cady, 2806 W. Ave. 33, Los Angeles, Calif. 
J. P. Callaghan, Teaque Hotel, Montgomery, Ala. 
Wm. T. Christian, 13031 12th St., Des Moines, Iowa. 
C. D. Clawson, 84 North Ave., Battle Creek, Mich. 
G. Roger Coats, 610 Wesley Blidg., Philadelphia, Pa. 
Ellen W. Cushing, 138 Marlboro St., Boston, Mass. 
E. M. Davids, Tropico Potteries, Glendale, Calif. 
Lewis T. Decker, 816 Carteret Ave., Trenton, N. J. 
J. C. DeKort, Warwick China Co., Wheeling, W. Va. 
e ? Dr. Charles S. Dolley, Keramoid Mfg. Co., Fort Madison, Iowa. 
George C. Dougherty, 54 Crestmont St., Reading, Pa. 
Horace Drever, 1015 Chestnut, Room 705, Philadelphia, Pa. 
Finlay M. Drummond, Jonathan Club, Los Angeles, Calif. 
° E. W. Ekstrand, 1337 S. Elm St., Alhambra, Calif. 
Ernest G. Enck, 1421 Arch St., Room 524, Philadelphia, Pa. 
H. L. Gaardsmoe, 1529 Preston Road, Akron, Ohio. 
Hugh S. Gallagher, 307 Wabash Bidg., Pittsburgh, Pa. 
A. H. Goodman, Box 915, Pittsburgh, Pa. 
James R. Goodwin, Ashcraft Apts. 3, Little Road, R. D. 1, Mt. Clemens, Mich. 
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Jack U. Gould, 1444 Lincoln Place, Brooklyn, N. Y. 

John L. Greenwood, Lehigh Sewer Pipe & Tile Co., Lehigh, Iowa. 

Herman A. Hall, Malvern Clay Co., Malvern, Ohio. 

W. S. Hamilton, Celite Products Co., Lompoc, Calif. 

Edward S. Hanson, 200 N. Seventh St., Newark, N. J. 

George R. Harvey, 448 Barton St., Hamilton, Ont., Canada. 

Ives L. Harvey, New Hope Brick Co., New Hope, Pa. 

Yuzo Hashimoto, c/o M. Shofu—Far East Trading Co., 32 Union Square, New 
York, N. Y. 

E. M. Hernandeth, 4419 Victorine St., Los Angeles, Calif. 

George F. Hersey, American Resistor Corp., Milwaukee, Wis. 

Victor F. Houser, Box 444, Morton, III. 

William E. Irish, Erie City Iron Works, Erie, Pa. 

H. G. Kiger, A. P. Green Fire Brick Co., Mexico, Mo. 

Henry P. Kimbell, 72 Emerald St. S., Hamilton, Ont., Canada. 

Wm. H. Landers, St. Louis Lithopone Co., Collinsville, Ill. 

Charles G. Lippert, 2513 S. Boots St., Marion, Ind. 

Paul C. McDonald, 947 S. Brook St., Louisville, Ky. 

Leigh J. McGrath, 1540 S. Walnut St., Casper, Wyo. 

Hyman S. Magid, Y.M.C.A., Kokomo, Ind. 

Willis S. Mellott, 7102 Mt. Vernon St., Pittsburgh, Pa. 

James T. Murphy, Webster Hall, Detroit, Mich. 

Frank E. Oettinger, Box 672, Lompoc, Calif. 

C. E. Owen, Box 108, E. Liverpool, Ohio. 

J. R. Paul, Pacific Enamel & Mfg. Co., 880-60th St., Oakland, Calif. 

W. H. Pelletier, Ferro Enameling Co., 4150 E. 56th St., Cleveland, Ohio. 

Patrick D. Perrone, Magnolia, Ohio. 

Wilson A. Philips, 309 Fifth Ave., New York, N. Y. 

F. B. Porter, 20414 Houston St., Fort Worth, Texas. 

Edward Reynolds, Unit Brick & Tile Co., Santa Barbara, Calif. 

William Reynolds, Richardson & Boynton, Dover, N. J. 

Wm. A. Rofe, Pacific Beach, San Diego, Calif. 

George W. Ruppert, 520 W. 184th St., New York, N. Y. 

Malcolm C. Sargent, 163 Norfolk St., Wollaston, Mass. 

Oliver E. Schumacher, 717 Crenshaw Blvd., Los Angeles, Calif. 

Leonard Sheerar, Box 147, Dover, Ohio. 

E. L. Simpson, 20th & State St., E. St. Louis, IIl. 

William H. Smith, 613 Noble St., Norristown, Pa. 

Robert W. Sneddon, Wellington, New Zealand. 

Earl Stewart, St. Andrews’ College, Saskatoon, Sask., Canada. 

Joe F. Straumford, 1206 S. Ford St., Los Angeles, Calif. 

G. Richard Thomas, R. Thomas & Sons Co., E. Liverpool, Ohio. * 

David Thomason, c/o X. L. Sand, Gravel & Brick, Ltd., Cowichan, B. C., Canada. 

George B. Vieweg, 494 Grand St., Morgantown, W. Va. 

John Winkler, 11000 Woodstock Ave., Cleveland, Ohio. 


NEWS FROM THE LOCAL SECTIONS 
Pittsburgh Section Meets November 13! 
The members of the Pittsburgh Section, AMERICAN CERAMIC SocIETY will meet 
Tuesday evening, November 13, at the Fellows Room of the Mellon Institute. 


1R. F. Ferguson, Secretary. 
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J. Spotts McDowell will speak on ‘Technological Developments in the Manufacture 
of Refractories.” 
Pittsburgh Section, October Meeting! 


The regular meeting of the Pittsburgh Section was held at Mellon Institute, October 
9. Alexander Silverman of the University of Pittsburgh, spoke on “Art and Manufacture 
of Glass in Europe.”” Among those in attendance were: 
“we ne Sohn, R. C. Boyd, Henry Burnert, and R. J. Paddock, Standard Sanitary 

g. Co. 

R. B. Hummel, American Glass Review. 

Jack H. Waggoner, Geo. H. Duncomb, A. C. Hughes, Kenneth Lowe, S. M. Phelps, 
E. J. Casselman, Roy Irwin, Edward Marbaker, B. A. Rice, and R. F. Ferguson, of 
Mellon Institute. 

Mary Carr, M. Greenberg, Gebhard Stegeman, C. F. Lai, James S. Lo, F. Y. Herron, 
and Dr. Newlon, of the University of Pittsburgh. 

Geo. W. Aiken, W. R. Beck, and Geo. B. Thomas, H. J. Heinz Co. 

W. Keith McAfee, Richard E. Reif, and Herbert S. Kirk, Universal Sanitary Mfg. Co. 

H,. M. Kraner, Westinghouse Electric and Mfg. Co. 

H. B. DuBois, Penn. Pulverizing Co. 

Geo. Blumenthal, Ceramic Industry. 

Joseph Early, Amsler Morton Co. 

Chas. Lenchner, Roessler Hasslacher Chemical Co. 

Chas. and Leo Silverblatt. 

Alfred Hirsch and H. G. Elledge, Painesville, Ohio. 

C. C. Treischel, New Brunswick, N. J. 

K. G. Kutchka, Pittsburgh, Plate Glass Co. 

Mrs. Kutcha. 

Louis A. Smith, Jones and Laughlin Steel Co. 


St. Louis Meeting? 

Members of the St. Louis Section met at the American Annex Hotel on October 11, 
Eben Rodgers, Jr. of the Alton Brick Co., gave a talk on ‘Some European Plant Obser- 
vations.” 

Joint Meeting at Rolla, Mo., Nov. 3 

On Saturday, November 3, the members of the St. Louis section will meet at the 
Rolla School of Mines, Rolla, Mo. Ross C. Purdy, General Secretary of the AMERICAN 
CERAMIC Society will be on the program to discuss the topic “Program of State Support 
of Ceramic Research.” 

California Section * 

The October meeting of the California Section was held at the Engineer’s Club, Los 
Angeles, on the first day of the month. After the dinner, a letter was read from Miss 
Mabel Farren, and a paper was presented by the Chairman of the Section, Clifford 
Tillotson. These communications presented viewpoints on the European use of ceramic 
ware as compared with American practice. Mr. Jackson and Mr. Curtis then talked 
about the numerous pictures, thrown on the screen, that Mr. Curtis had taken on the 
European Ceramic Tour. 


NOTES AND NEWS 


MEETING OF PENNSYLVANIA MEMBERS OF THE AMERICAN 
REFRACTORIES INSTITUTE‘ 
This meeting was held at State College, for the purpose of promoting a better ac- 
quaintance and closer codperation between representatives of the refractories industries 
of Pennsylvania and the Pennsylvania State College. 


1 R. Ferguson, Secretary. 

2 C. C. Lake, Secretary. 

*F. A. Melann, Secretary. 
‘J. B. Shaw, Acting Secretary. 
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A preliminary meeting of the representatives of the industries was held, J. M. 
McKinley, President, American Refractories Institute, presiding. At 1 p.m. luncheon was 
served to the combined representatives of the industries and the college as below: 


John L. Rugh, Garfield Fire Clay Co., Bolivar, Pa. 

J. D. Ramsay, Elk Fire Brick Co., St. Mary, Pa. 

Roger Hitchins, Asst. to President, General Refractories Co., Philadelphia, Pa. 

W. B. Coullie, Asst. to President, Harbison Walker Refractories Co., Pittsburgh, Pa. 
George H. Diack, General Manager, Flucus Run Refractories Co., Lock Haven, Pa. 
Harry S. Sleischer, Vice President, Queens Run Refractories Co., Lock Haven, Pa. 
E. L. Messler, President, Eureka Fire Brick Co., Mt. Braddock, Pa. 

J. M. McKinley, President, Crescent Refractories Co., Curwensville, Pa. 

E. C. Blandy, Osceola Silica & Fire Brick Co., Osceola, Pa. 

H. M. Todd, President, Osceola Silica & Fire Brick Co., Osceola, Pa. 

F. E. Robinson, Treasurer, Garfield Fire Brick Co., Bolivar, Pa. 

Thomas R. Morgan, General Manager, Climax Fire Brick Co., Climax, Pa. 

Porter Kier, The Kier Fire Brick Co., Pittsburgh, Pa. 

L. C. Murray, Pittsburgh Representative, South Fork Brick Co., Pittsburgh, Pa. 
C. W. Bickford, Treasurer and Manager, Osceola Silica & Fire Brick Co., Osceola, Pa. 
Ralph D. Hetzel, President, Pennsylvania State College. 

Gerald L. Wendt, Asst. to President in Research, Pennsylvania State College. 
Edward Steidle, Dean, School of Mines & Metallurgy, Pennsylvania State College. 
D. M. Cresswell, Publicity Director, Pennsylvania State College. 

J. B. Shaw, Head, Dept. of Ceramics, Pennsylvania State College. 

George J. Bair, Instructor in Ceramics, Pennsylvania State College. 


Mr. McKinley presided at the meeting; following luncheon, President Hetzel outlined 
various ways in which the industries and college might codperate to their mutual ad- 
vantage. 

Copies of an outline prepared by J. B. Shaw suggesting methods for organized coépera- 
tion were distributed. The principal action suggested in this outline was that an advisory 
board from the refractories industries be created. One of the functions of this board would 
be to coéperate with the Department of Ceramics in such a manner as may be hereafter 
determined to the end that the department may better serve the industries. The board, 
through its chairman would also serve the college as a whole in an advisory capacity. 

The suggestions were favorably received and practically all present participated in 
the discussion which followed President Hetzel’s outline. Specific phases of the subject 
were discussed by the following men: Mr. McKinley, Dean Wendt, Dean Steidle, Prof. 
Shaw, Mr. Ramsay, Mr. Rugh, Mr. Coullie, Mr. Sleischer, and Mr. Kier. 

The consensus of opinion was entirely favorabie to the creation of the advisory board 
and earnest codperation with the college. The following motion by Mr. Coullie seconded 
by Mr. Robinson was passed: 


Moved that the personnel of the Advisory Board for the Department of Ceramics 
at Penn State be taken under advisement for a period of about one month, to be acted 
upon at the time of the next meeting of the American Refractories Institute to be held 
in New York City on October 24, 1928. 


It was voted to include in this motion the suggestion of Mr. McKinley that those 
assembled be constituted a committee of the whole to insure passage of the $8,000,000 
bond issue for Penn State at the election on November 6. 

Motion by Mr. Kier, seconded by Mr. Coullie, that the next meeting for this group be 
called at Altoona during the first week of November, 1928. George H. Diack to act as 
Chairman. Carried. 

After adjournment several members enjoyed a round of golf on the famous Center 
Hills Course. 
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NEWS FROM THE CERAMIC SCHOOLS 


Penn State 


The college year at Penn State opened September 19, with the instructors for the 
year the same as last year, J. B. Shaw, head of the department and George J. Bair, 
instructor. Much new equipment has been added during the past summer and some 
modifications have been made in the laboratories resulting in considerable increase in 
space for work. The total registered for this senrester is 32, divided as follows: freshmen 
3; sophomores 8; juniors 6; seniors 10; special students 3; and graduate students 2. 

Registration in the freshman class this year would have been much higher had not 
the restriction on total registration for the college resulted in turning away more than a 
thousand students who applied for admission. The quota for the freshman class was 
filled about the middle of August and several students who applied to enter in ceramics 
after that time were denied admission. The program of expansion now under way will 
correct this situation so that in a few years it will not be necessary to deny Pennsylvania 
students the privilege of entering this school. 


Ceramic Night School in East Liverpool 

The registration for the night school class in ceramics in East Liverpool was held on 
October 15 last and much enthusiasm was shown by teachers and students. The course 
is free to anyone interested in ceramics and who desires a deeper insight into the theo- 
retical and practical side of the work. 

A comprehensive outline of the course was presented by Ingraham Humphrey of 
Lima, N. Y., a graduate of the New York School of Clayworking and Ceramics at Alfred, 
N. Y. and by Emmett Schultz, a practical potter. Brief supplemental talks were given 
by Frederick H. Rhead, art director and A. V. Bleininger, chief chemist, of the Homer 
Laughlin China Company. 

The night classes will be held on Monday and Thursday nights of each week. They 
will open at 7:30 o'clock, and close at 9:30. The enrollment fee is nominal. 

Twenty-five students have enrolled for the day course in ceramics given by the East 
Liverpool Ceramic High School. 

The curriculum for the high school spreads itself over the freshman, sophomore, 
junior, and senior years of the student. The first year includes modeling, freehand draw- 
ing, elementary mathematics, algebra, and English; the second year, modeling and shap- 
ing and free hand drawing, mathematics, geometry, chemistry, and English; the third 
year, factory process work, elementary designing, physics, trade information-principles 
of ceramics and English; the fourth year, decorative processes, advanced designing, 
principles of ceramics, and American history-civics. The course provides for 30 hours of 
work each week for which 4'/» credits are allowed. 


North Carolina State College 


Twenty-three new students were registered in the Department of Ceramic Engineer- 
ing at North Carolina State College. Several old students who have been out of college 
for a year or more also returned. 

The teaching staff of the department remains the same although the curriculum has 
been enlarged and contains two new ceramic courses. 

Several new pieces of equipment have been added to the ceramic laboratory and 
additional equipment has also been purchased for the silicate laboratory. 

The six men graduated in June all report excellent progress in their positions. 

As has been the case for the past two years, the department again has one of the out- 
standing students on the campus. A. McK. Greaves-Walker a senior, is president of the 
Engineer’s Council and also the Order of St. Patrick and Tau Beta Pi, engineering honor 
fraternities, and is designated the outstanding engineer of the College. 
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University of Oklahoma 


Since the founding of the Ceramic Department at the University of Oklahoma in the 
fall of 1927, the quarters have been very crowded and equipment limited. Ceramic 
art has become popular in the School of Fine Arts and the university is planning to 
enlarge the department next year. A new kiln, frit kiln, and filter press will also be 
added. 

One of the principle objects of the Department, at present, is to discover a better 
local pottery clay. Some thirty clays have been tested during the last school year, but 
the clay from Ada has proved the most satisfactory. John N. Frank is head of the 
ceramic department at this University. 


University of Alabama 


T. N. McVay has been chosen to teach ceramic courses in connection with the chem- 
istry department at the University of Alabama, an arrangement similar to that in effect - 
at the University of West Virginia. Thirty-five students have been enrolled in these 
courses which will cover a period of two years, and a sufficient amount of money has been 
appropiated to equip a good laboratory. The ceramic industries of the State of Alabama 
are offering their codperation. 

Students will be advised to go to Ohio State or Illinois for advanced work. 


AMERICAN GAS ASSOCIATION TESTING LABORATORY 


The new Testing Laboratory of the American Gas Association was officially dedicated 
in Cleveland, Ohio, September 14, when Oscar H. Fogg, président of the Association, 
unveiled a tablet which states that the building ‘“‘is dedicated to promote and develop 
the gas industry to the end that it may. serve to the fullest possible extent the best in- 
terests of the public.” 


Fic. 1.—The new building of the American Gas Association Testing Laboratory, Cleve- 
land, Ohio, which was dedicated September 14. 


J. G. Clark, engineer of research and training, the London Gas Light and Coke Co., 
London, England; R. W. Gallagher, president of the East Ohio Gas Co., Cleveland, 
Ohio; and Carl Shuler, director of law for the City of Cleveland, were the speakers at a 
special luncheon of more than 100 gas executives and officials held immediately after the 
unveiling ceremonies. 

In unveiling the tablet, Mr. Fogg said: 


The laboratory is in no sense a commercial enterprise. It is the tangible expression 
of the industry’s allegiance to the principle that its greatest progress will be made through 
providing the best possible service to the American people. 
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This structure, with its equipment, was initiated, erected, paid for, and sponsore 
by the organized gas industry of North America, made up of gas companies, manu 
facturer companies, and individuals. 


In addressing the luncheon, Mr. Gallagher, who is chairman of the Laboratory 
Managing Committee, reviewed high spots in the history of the laboratory. He said: 


Although a few who conceived the idea of a laboratory building had some conception 
of the possibilities that the laboratory held for the gas industry as a whole, I am rather 
doubtful whether two years ago any of us anticipated such possibilities as we have today. 

The staff has done wonderful work with limited facilities. That they functioned as 
well as they did and that they gave us results which were uniformly good, has brought 
about the possibilities of this larger and more efficient laboratory we have here today. 
I cannot say too much of R. M. Conner, the Laboratory director, and his staff of as- 
sistants. 


Mr. Gallagher also gave some interesting figures about the Testing Laboratory. He 
said that since the Laboratory was started two and one-half years ago, 258 water heaters, 
281 furnaces and boilers, 838 space heaters, and 9500 stoves and ranges, a total of some 
11,000 gas appliances, have been approved. Laboratory inspectors have travelled 
25,000 miles. 


On 98% of the appliances which have come to the Laboratory for inspection and tests, 
there have been some suggestions made which have benefited the appliances, and, of 
necessity, the manufacturers and the gas consuming public. The mixed gas research 
work being conducted at the Laboratory is well under way. Some 30,000 tests have 
already been made. 


The new Laboratory building is a most completely equipped gas appliance and re- 
search laboratory, and is also the finest building dedicated to the testing of gas appliances 
in the world today. The building provides roughly 3200 sq. ft. of office space, 8700 sq. ft. 
of storage space, and 14,700 sq. ft. for appliance testing and research. The building is 
two-story brick, and was constructed by the Osborne Engineering Co., builders of the 
University of Michigan Stadium and the Yankee Stadium. Gas is used to heat the 
building. 

The testing rooms are spacious, and provision has been made for expansion in future 
years. It is inevitable that the Laboratory will assume an even more important place 
than it enjoys today, and in planning this new building, adequate allowances were made 
for growth. All of the appliance testing equipment installed is automatic, in so far as 
possible, to eliminate the personal equation in determinations. 

More than 200 manufacturers can now be served, and three large rooms have been 
provided. These are completely equipped, and manufacturers may use them for their 
own work. 

More than two miles of pipe are installed in the building to provide gas, water, and air 
to the various rooms. 

It is predicted that the new building will serve as one of the most conspicuous monu- 
ments ever erected by the gas industry in the interests of the 75,000,000 users of its 
service. With the unqualified support of the entire industry, and the codperation of the 
U. S. Bureaus of Mines and Standards and the Public Health Service, and other in- 
terested groups, we can expect much of the Testing Laboratory. 

The members of the Managing Committee of the Testing Laboratory are: R. W. 
Gallagher, Chairman, East Ohio Gas Co., Cleveland, Ohio; R. M. Conner, A. G. A. 
Testing Laboratory, Cleveland, Ohio; J. S. DeHart, Jr., Isbell-Porter Co., Newark, 
N. J.; R. B. Harper, Peoples Gas Light & Coke Co., Chicago, Ill.; N. T. Sellman, Con- 
solidated Gas Co. of N. Y., New York, N. Y.; and G. E. Whitwell, Equitable Gas Co., 
Pittsburgh, Pa. 
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THE INTERNATIONAL EXHIBIT OF CERAMIC ART 


In extension of its activities now covering some twenty years, during which by 
spoken and written work, by lectures and exhibitions and other efforts along varied lines, 
it has steadily fostered public recognition of the value of art in life. The American 
Federation of Arts has offered to a group of American museums of art the present 
International Exhibition of Ceramic Art. The undertaking is made possible through the 
very generous codperation of the General Education Board and notably through the 
interest and encouragement of Charles R. Richards, Director of the Industrial Arts 
Division of that important body, and Vice-president of The American Association of 
Museums. The ceramic exhibition is the first in a series of industrial art exhibitions made 
possible by this assistance; each will be a one-material or one-type collection and all will 
be international in scope. 

Pottery is not only one of the oldest of the arts, it is at the same time an art that is 
peculiarly expressive of the culture of its creators. There is almost as much of a revealing 
contrast between a painted Greek vase of the fifth century B.c. and a Sung bowl as 
between the Parthenon and the Temple of Heaven. 

From this angle the collection exhibited by the American Federation of Arts presents 
an interesting and significant expression of the contemporary attitude toward applied 
design. No branch of decorative art responded to the call of the modern spirit and turned 
in revolt against the lifeless and sterile copies of the nineteenth century as quickly as 
pottery. The first important manifestations we owe to the zeal and researches of certain 
Frenchmen who labored in the eighteen eighties to discover the secret of the old Chinese 
glazes. Of these pioneers, Auguste Delaherche, more than any other, achieved technical 
mastery of the new processes which re-opened to the craftsman the most laborious, most 
exacting, and most complex branch of the potter’s art, the production of decorative 
stoneware in the high fire kiln. For over forty years Delaherche has continued to create 
splendid examples in this difficult technique, free for the most part of all applied orna- 
ment, depending upon simplicity and dignity of form and the sober purity of naked 
glaze produced at high temperature for their decorative effect. 

A group of younger Frenchmen, some of whom apparently are possessed of equal 
devotion, genius, and will, have carried on in this exacting field and extended its artistic 
triumphs through their individual contributions. Foremost among these are Emile 
Decoeur, Emile Lenoble, Henri Simmen, and Raoul Lachenal. 

France continues to lead in these high ventures with her individual craftsmen, but is 
closely followed by the various Danish potteries, which bring to bear the resources of 
experienced organizations with extensive technical equipment and which have at their 
command a group of highly talented artists. 

Products of the high fire kiln which show a modern quality are rare in other countries 
of continental Europe, although the old state porcelain factories of Germany are begin- 
ning to reach out in this direction. On the other hand, much interesting faience and 
pottery is to be found in Central Europe. Indeed, one observes throughout Germany a 
serious and determined effort to develop a high order of modern expression in ceramics. 
This is particularly true of the schools of industrial art, in which some of the best work 
may be found. 

Vienna contributes a distinct note to the situation. The products of many of her 
craftsmen exhibit a naive, playful, and charming character that well reflects the atmos- 
phere of the city. Especially of this kind are the brightly glazed, low fired figurines by 
the women artists, Vally Wieselthier, Susi Singer, Hertha Bucher, and Dina Kuhn. 

England’s ceramic triumphs in the last half-century have been mainly in the produc- 
tion of tableware and it is only of late years that the modern spirit has entered into the 
design of decorative pottery. At the present time, however, one finds not only a group 
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of highly talented artists craftsmen producing varied manifestations from both the high 
and low fire kilns, but in many instances the old potteries are to be seen combining quan- 
tity production with notable examples of decorative ware. 

In viewing the foreign collection as a whole, it will be noted that realistic painted 
decoration is absent and that colored overglaze decoration holds a subordinate place. 
The prevailing tendency clearly evident throughout is one toward simplicity of form 
with reliance upon the multifarious effects of fire-tempered glazes for the chief esthetic 
appeal. 

Of these various qualities and tendencies in European ceramics the collection, of 
which the English, French, Austrian, and Czechoslovakian material was gathered by 
Miss Helen Plumb and that from Germany, Holland, and Denmark by Ove Meyer, of 
Copenhagen, affords a comprehensive survey. 

The most important element presented by the exhibit is the opportunity to compare 
our own productions with those of Europe. It was for this purpose that the collection 
was organized, and for this it will be placed on view in a number of the art museums of 
the country. 

We are making in this country but little decorative pottery of the high fire type, but 
the collection fortunately contains a number of examples from the American pioneer in 
this field, Mrs. A. A. Robineau, that are notable for their technique, glazes, and quality 
of design. 

On the other hand, we have a considerable output of colorful and often beautiful 
low-fired faience that is well represented in the collection, and here the comparison with 
European production cannot fail to be of interest to the public and of value to our 
craftsmen and manufacturers. 

One of the prominent features of the American collection that will undoubtedly 
receive much attention is the exhibit of tiles and terra cotta made for architectural use. 
This material ranges from the work on one of our best known artist craftsmen to very 
considerable undertakings by large industrial organizations and displays a wide variety 
of technical processes. In this field, at least, we make a showing that would seem to be 
in advance of present-day European practice. 


Itinerary 
The Metropolitan Museum of Art, New York, October 1-28, 1928. 
Pennsylvania Museum and School of Industrial Art, Philadelphia November 12—Decem- 
ber 9, 1928. 
The Minneapolis Institute of Arts, Minneapolis, December 27, 1928-January 30, 1929. 
The Cleveland Museum of Art, Cleveland, February 21—March 21, 1929. 
The Baltimore Museum of Art, Baltimore, April 8-May 4, 1929. 
The Detroit Institute of Arts, Detroit, May 20—June 10, 1929. 
The Newark Museum Association, Newark, June 24—July 21, 1929. 
Carnegie Institute, Pittsburgh, August 12—September 9, 1929. 


MERCHANDISE MART TO REVOLUTIONIZE U. S. BUYING SYSTEM 
BY BRINGING BUYER TO CENTRAL MARKET 


Bringing the buyer to a great central market instead of taking the market to the 
buyer, is the aim of the thirty million dollar Merchandise Mart 215 W. Wacker Drive of 
Chicago, the world’s largest business building, ground for the construction of which 
already has been broken. In this Mart will be an all year round international exposition 
of merchandise, where the products of hundreds of manufacturers, wholesalers, and 
importers will be shown under one roof to the greatest advantage of both buyer and 
manufacturer. 
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C. A. Welles, general manager, states that the all year round merchandise displays 
will include arts, gifts, china, glass, lamps, household utilities, electrical goods, enamel- 
ware, stoves, and refrigerators. The wholesale department of Marshall Field & Company 
will have a complete and comprehensive display of all its varied merchandise. 

Every possible facility will be provided for the comfort and convenience of the retail 
merchant, who will be able to see in one great market the greatest variety of merchandise 
ever collected in a single place. This will save the retailer time and money by doing in a 
few hours what ordinarily would take him days to accomplish. . i 

Every service will be furnished the buyer except a place to sleep. When he arrives 
at the Mart he will register, his hotel reservations will be taken care of, his baggage trans- 
ported to his hotel and placed in his room. Restaurants, lunch rooms and grills will 
further economize his time. He will have the facilities of a barber shop, drug store, ‘ 
branch post office, a bank, telegraph office, and every other accommodation a visiting 
buyer would require. Stenographers will afford him the opportunity to handle his corre- 
spondence without leaving the Mart. All these services will be on the first floor. 

Upon the second floor the buyer will find open spaces which will be utilized for shows, 
conventions, and expositions. As the retailers go through the mammoth building in quest 
of the merchandise they want they will see segregated the various manufacturers in 
which they are mostly interested. After the buying period of the day is over they will 
have the comforts of an elaborate club in the tower of the Mart, the roof of which will 
be an immense convention hall, accommodating 2500 persons, different from any con- 
vention hall in the city because of its unusual light and air. While waiting for train time 
buyers may traverse more than six miles of hallway where the manufacturers’ exhibits 
will be displayed and where they can do their window shopping. 

Under present marketing conditions annual and semi-annual trade shows are held. 
This system is considered unsatisfactory for many reasons, it is pointed out. Manu- 
facturers have to take expensive displays wherever these annual affairs are held, and the 
buyer must come there at the time found most convenient for the manufacturer to 
exhibit. 

The aim of the Great Central Market Place for Chicago is to create monthly or 
quarterly markets, bringing the buyer in more frequently, thus enabling the manufac- 
turer to have a continuous display for his latest products. Models change rapidly, new 
designs are created daily, and it is not considered fair to the manufacturer or buyer that 
they meet only once or twice a year. By collecting and segregating various types of 
manufacturers in a central market it is possible to create a market so active that the 
buyer will arrange more frequent and shorter trips to Chicago. Buyers today are 
managers of their departments, and it is getting more difficult every year for them to 
leave their departments for a week or two weeks buying trip. 

Another advantage of a central market like the Merchandise Mart is declared to be 
the fact that manufacturers can sell cheaper and better in their places of business than 
by calling on the buyer. Manufacturers at times can make up “‘specials’’ or job lots on 
which the incoming buyer can cover his expense. It is the belief of the supporters of the 7 P| 
Merchandise Mart that the development of bringing the buyer to the market instead of 
the reverse situation will bring about within the next three years monthly excursions 
from all points surrounding Chicago, which will mean reduced fares and give the buyer 
and manufacturer a much closer contact than is possible under the present system of ’ ’ 
selling and buying. 


A PIONEERING EFFORT IN INDUSTRIAL RESEARCH 


The Electric Steel Founders’ Research Group is the result of mutual interests and 
respect which drew together at conventions and other gatherings, officers of several 
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companies that enjoyed excellent reputations for making small and medium-sized steel 
castings of high grade. 

These men felt that codperative research to improve steel foundry practice could be 
of great benefit in bringing to bear upon difficult problems the combined knowledge of 
persons of varied experiences, having the same ideals and objectives. The companies 
were small compared with the average organization operating a steel works. This in- 
volved for individual company effort a relatively large expense for employing experts to 
devote their entire time to technical investigations. The idea of coéperation made the 
item of cost seem practicable, and had many potential results in its favor as gaged by 
research work done independently by members of one plant organization. 

The members of this research group, which was organized in 1920 are Fort Pitt Steel 
Casting Co., McKeesport, Pa.; Lebanon Steel Foundry Co., Lebanon, Mich.; Michigan 
Steel Castings Co., Detroit, Mich.; The Nugent Steel Castings Co., Chicago, IIl.; and 
Sivyer Steel Casting Co., Milwaukee, Wis. R. A. Bull is Director and C. N. Ring, 
Assistant Director with a central office located at 541 Diversey Parkway, Chicago, IIl. 

The system for planning and executing the Group’s technical work had to be de- 
veloped experimentally. There was no precedent in the working plan of any organization. 
Gradually the sound principles of satisfactory procedure were established. Among the 
possibilities developed within a few years was one indicating that the good results of the 
technical codperation could be supplemented by benefits from joint merchandising effort 
maintained in harmony with federal regulations, in letter and in spirit. 

The administration scheme of the Group, previously including the Executive and 
Technical Committees, was elaborated by the formation of a Merchandising Committee, 
which confined its attention very largely to analyses of industries consuming the product 
of the steel foundry, to the study of new uses for steel castings, and to the development 
of a satisfactory cost system, for many years seriously needed in the business. Under the 
auspices of the Merchandising Committee a cost system was prepared, was advantage- 
ously given trial, and was finally superseded by a uniform cost system adopted by the 
Steel Founders’ Society of America through the joint efforts of many companies, in- 
cluding those in the Group. This system has been endorsed by the American Foundry- 
men’s Association, and is proving helpful to producers and consumers of steel castings. 

The plan of having a local research engineer at each Group foundry was adopted 
about the time of the formation of the Merchandising Committee, to permit the more 
rapid prosecution of investigations under the immediate direction of men not required 
for routine production details. This greatly stimulated activity in Group researches. 

It can be appreciated from the above that Group procedures were developed as 
rapidly as experience showed how best to proceed. Gradually, the central office became 
an important factor in serving as a clearing house for information of benefit to associated 
operating and sales executives. A feature of great value in this was the monthly inter- 
change of operating and departmental cost data, having a stimulating influence on many 
plant employees. Works managers were prompted by the comparisons made, to inaugu- 
rate desirable local investigations. The departmental cost reports that are exchanged 
include no figures for administration, sales, and numerous other expenditures of extreme 
importance to manufacturers, but not satisfactory indexes to operating efficiency. Ex- 
cluded over head items are regulated largely by policies that differ, adopted individually 
by companies. The omission of such cost data prevents any logical surmise that Group 
merchandising codperation is prejudicial to consumers’ interests and improperly antago 
nistic to competition. 

In April 1924, under the auspices of the Merchandising Committee the Group issued 
the first number of a small quarterly publication called the Research Group News. Its 
principal purpose is to disseminate useful information among those who use and those 
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who might advantageously employ steel castings. The Group tries thus to aid in estab- 
lishing the understanding of steel castings needed in the intelligent selections of metals 
for industrial applications. The mailing list for the Research Group News has grown 
steadily, reaching gratifying proportions. It is cheerfully sent gratuitously to all who 
wish to read it. 

The chief executives of the Group companies hold active membership on the Execu- 
tive Committee, which determines matters of general policy, finance, etc. The Technical 
Committee consists of the works managers of the associated plants. The Merchandising 
Committee is made up of the sales managers of the codperating companies. The research 
engineers stationed at the Group foundries constitute a Sub-Committee on Research. 

Each committee conducts its own meetings, and those of the Technical Committee 
are held with frequent regularity. Written progress reports of investigations, carefully 
prepared by the plant research engineers, are presented at these meetings where the 
discussions aid in planning further researches. There are occasional joint meetings of 
several Group committees for the comprehensive consideration of broadly inclusive 
problems. 

Each local research engineer reports both to the Director of the Group and to the 
resident works manager, and is the chief medium for transmitting certain reports to the 
central office, such as records of analyses of all heats, data on sand control tests and on 
physical test of steel, etc., distributed to each Group plant in summarized form. Much 
of this information is plotted graphically, and reaches every plant subordinate concerned 
in similar local operations. Thus there is provided a stimulus that, prompts achievement. 

Certain regulations adopted soon after the organization was perfected are of direct 
interest to the users of steel castings. These consist of standards of inspection, to the 
strict observance of which each Group company has committed itself. Commercial 
specifications adopted by large organizations are restricted generally to prescribed 
methods and tests agreed to by large numbers of consumers and producers of differing 
classes of material of one general kind. Often these agreements are compromises. This 
is a serious obstacle to the incorporation of many important details of shop practices in 
the formulation of general specifications. The conditions naturally governing, in a 
general way, the specialized manufacture of castings as made in Group plants permit the 
adoption of detailed standards of inspection that supplement commercial specifications, 
to the distinct advantage of the purchaser and to the ultimate benefit of each Group 
foundry. 

As experience has been gained following the application of technical knowledge 
acquired, the inspection standards have been revised occasionally, always for the purpose 
of making them represent the most approved shop practices, and meeting, so far as 
possible, the latest developed needs of consumers. 

Emphasis is laid on observance of the inspection standards by a plan that makes the 
’ Director and his assistant, ex officio, supervising inspectors who have full authority for 
taking vigorous action to safeguard the reputations of Group companies collectively, in 
cases of derelictions. The practical application of the inspection standards to the prepara- 
tion for shipment of the castings made in the associated plants has been a highly satis- 
factory procedure to the executives of the Group companies, and without doubt has been 
very helpful to those consumers of Group castings who need high grade material. 

There is no laboratory at the central office, as experience shows it best to do the 
laboratory work at the Group plants, each of which is well supplied with equipment and 
personnel for that purpose. Necessarily there is very close relationship between the 
central office and each Group plant laboratory, maintained by the personal visits of the 
Director and his assistant and by correspondence and daily reports. 

Coéperative technical effort by companies that are in every respect competitors has 
been shown to be sound in principle. Essentials are high reputation, broad-gaged view- 
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point, progressive spirit, ethical conduct, and unreserved respect for and confidence in 
each other, on the part of those associated. Highly important, if not necessary factors 
for successful codperation of this kind, are similarities of major processes and of products. 
Separate location of each competing company is undoubtedly advantageous. All of the 
conditions named have been satisfactorily met by the Research Group, which has proved 
to be more helpful to its members than they anticipated in 1920. 

Frequently inquiries are received concerning the operating plan, which has naturally 
stimulated considerable interest at a time when joint effort by competitive manufacturers 
has been shown to be more feasible that it was thought to be a few years ago. The main 
purpose of this summary of Group activities has been to present a picture showing the 
chief elements that have operated to make the codperative effort among competitors 
highly successful, not only to the pioneers in this joint industrial movement, but to a 
very large number of users of steel castings, who may more appropriately testify speci- 
fically to the improvements in quality effected than may those associated with the Group. 

The Director and his assistant are frequently called on by purchasers for advice 
regarding the most satisfactory selections of metal parts for industrial applications. 
Assistance of this kind, within the ability of the individuals mentioned, is cheerfully 
rendered without expense to those requesting guidance regarding the material to be used, 
the design of the piece, the preferred composition, and the proper heat treatment for it. 


RESEARCH AIDS NEW ENGLAND TO CUT MANUFACTURING COSTS 


Compelled to meet strenuous competition in a prolonged buyer’s market, New Eng- 
land manufacturers, deprived of the advantage which they formerly enjoyed through 
plentiful water-power, are turning in increasing numbers to research as a means of 
cutting their costs and improving their products. 

Machine tool companies, textile weaving organizations, shoe manufacturers, paper 
mills, small arms makers, paint manufacturers, in fact almost every industry in New 
England is taking advantage of applied research to simplify and standardize both their 
products and their processes of manufacture, frequently with amazing economies. 

A brief history of the accomplishments of twenty-eight New England companies 
through this method is contained in a booklet ‘‘The Use of Research in Standardization 
and Simplification!”’ The brochure contains a part of the compiled data on research in 
industry gathered during a comprehensive survey of New England industry. It is 
arranged in four sections each representative of a particular method of attacking the 
combined problem of simplifying and standardizing manufacturing processes. 


SOCIETY OF GLASS TECHNOLOGY 
Papers Presented at Meeting 


At the meeting of the Society of Glass Technology held in Bournemouth on Septem- 
ber 21, 1928, the following two papers were presented. (1) ‘Value of the Expansion 
Factor of Aluminium Oxide in Glass,” by I. Kitaigorodsky and S. Rodin. The thermal 
expansion coefficient of glass depends upon its composition and rises with the increase 
in the percentage of alkali and lime, and falls as the content of alumina and silica in- 
creases. In calculations of the theoretical thermal expansion coefficient of glass, the value 


1 Published by the Policyholders Service Bureau of the Metropolitan Life Insurance 
Company, 1 Madison Avenue, New York City. Both this pamphlet and the preceding 
booklet of the series, ‘‘The Use of Research in Developing Old Products and Introducing 
New Ones” may be had free of charge on application to the publishers. 
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of the factor for alumina must be taken as 0.52, as previously determined by S. English 
and W. E. S. Turner, and not as 5.0, the value given by Winkelmann and Schott. 
(2) (A) “Study of the Ultra-Violet Light Transmission of Glass,’’ by D. Starkie and 
W. E. S. Turner. Photographs of the light transmitted by seven commercial ultra-violet 
glasses were obtained. They were Corex, Vita-, Sanalux, Holvi-, Helio-, Quartz-, Lite, 
and Uviol glasses. The percentage transmission at each point of the spectrum for these 
seven glasses was also determined, a platinum wedge photometer being used. The con- 
struction of this photometer and method of using is described in detail. Transmission 
curves extending from a wave-length of 7000A° to 2000A° are given, and a table showing 
the percentage of the solar ultra-violet rays cut off by ordinary glass, transmitted by 
each glass. The fact that the transmission is roughly proportional to the iron content is 
pointed out. The amount of ferrous iron is roughly 30% of the total iron. Experiments 
on solarization are described. Six glasses were exposed, under the conditions that an 
ordinary window pane was subject to, for 3 months. The decrease in transmission of the 
solar ultra-violet rays was measured. Four specially prepared laboratory glasses con- 
taining only iron and platinum as impurities, showed no change in transmission when 
exposed to the sun’s rays or to those from an artificial source of ultra-violet light. (B) 
The second part of the paper describes the results of measurements of transmission of a 
series of specially prepared soda-lime glasses. The parent glass was 75% SiOz, 10% 
CaO, and 15% Na,O, and ferric oxide was added in increasing amounts as the series 
progressed. The glasses were prepared in platinum in an electric furnace. The platinum 
content, which had a marked effect on the transmission was reduced as far as possible 
by sintering. As the iron content increased, the limit of transmission in the ultra-violet 
moved progressively towards higher wave-lengths. Plotting iron content against wave- 
length limit yielded a smooth curve, from which it was deduced, that a glass perfectly 
free from iron and platinum would have a limit of 2200A° approximately. 


CALENDAR OF CONVENTIONS 
American Assn. for Advancement of 


Science Dec. 27—Jan. 2, 1929 New York City 
AMERICAN CERAMIC SOCIETY 

(Annual Meeting) Feb. 4-9, 1929 Chicago, IIl. 

(St. Louis Section) Nov. 3 Rolla, Mo. 

(Pittsburgh Section) Nov. 13 Pittsburgh, Pa. 
American Concrete Institute 

(Annual Meeting) Feb. 12-14, 1929 Detroit, Mich. 
American Face Brick Assn. Feb. 4—9, 1929 Chicago, Ill. 
American Refractories Institute Feb. 4-9, 1929 Chicago, III. 
American Soc. of Mechanical Engrs. 

(Annual Meeting) Dec. 3-7 New York City 
American Soc. for Steel Treating 

(Semi-Annual) Jan. 14-18, 1929 Los Angeles, Calif. 
American Zinc Institute April 15-17, 1929 St. Louis, Mo. 
Assn. of Scientific Apparatus Makers of 

America May 3, 1929 Los Angeles, Calif. 
Common Brick Mfgrs. Assn. Feb. 4-9, 1929 Chicago, Ill. 
Hollow Building Tile Assn. * Feb. 4-9, 1929 Chicago, IIl. 
Natl. Academy of Sci. Nov. 19-21 Schenectady, N. Y. 
Natl. Assn. of Mfrs. of Heating and Cook- 

ing Appliances May 8-9, 1929 New York City 
Natl. Brick Mfrs. Assn. Feb. 4-9, 1929 Chicago, III. 
Natl. Exposition of Power & Mechanical 

Engrs. Dec. 3-8 New York City 
Natl. Glass Distributors Assn. Dec. 4-5 Pittsburgh, Pa. 
Optical Society of America Nov. 1-3 Washington, D. C. 


Taylor Society Dec. 5-8 New York City 
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U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific Sanit Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, IIl. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Llanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, IIL. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Ill. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


No. 1 No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 lb. 350 Ib. 750 lb. 1200 Ib. 


Description, Photographs, Specifications and Prices Mailed Promptly 


THE U. S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U. S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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If an alarm would only warn 
you of the little, daily un- 
suspected wastes, you would 
realize your loss and quickly 
check it—Waste of finished 
product spoiled by harmful 
kiln gases—Waste of raw 
through 

urns — Waste o uel — 
Eisctrieal Wasted time and labor — 
Waste of equipment through 
needless wear! 


Engelhard 
Electrical 


Recorder 


continuously prevents such 
wastes. It helps you to 
determine and_ establish 
efficient burning curves 
and enables you to control 
kiln atmospheres, prevent 
spoilage of ware, and 
maintain color uniformity. 
It helps you to save fuel. 


2 
Analyzer 


> 


CHARLES ENGELHARD Inc. 
90 Chestnut St. Newark. N. d. 


Reliable - Simple - Rugged - Enduringly Accurate 


Consult our Ceramic Engineers, without 
charge or obligation, or write for 
ceramic plant data. 


Branches: Boston, New York, Pittsburgh, Cleveland, Cincinnati, St. Louis, Tacoma, 
Los Angeles, Montreal, Ottawa, Toronto. 


Visit the Engelhard Booth 41 at the Power Show, New York City, Dec. 3-8. 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE 


A 


Air Reducing Valves 
Fisher Governor Co. 


Air Traps 
Fisher Governor Co. 


Alumina (Hydrate and Calcined) 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Aluminum Oxide (fused) 
The Exolon Co. 
Harshaw, Fuller & Goodwin Co. 


Aloxite (Refractory Products) 
The Carborundum Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifluoride 
Harshaw, Fuller & Goodwin Co. 


Ammonium Carbonate 
Harshaw, Fuller & Goodwin Co. 


Antimony Oxide 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemical Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Control Valves 
Maxon Premix Burner Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Back Pressure Valves 
Fisher Governor Co. 


Ball Mills (Laboratory Type) 
Abbé, Paul O. 
Fisher Scientific Co. 


Ball Mills 
Abbé, Paul O. 
McDaniel Refrac. Porcelain Co. 
Mueller Machine Co., Inc. 


Barium Carbonate 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemica! Co. 


Barytes 
Harshaw, Fuller & Goodwin Co. 


Batts 
The Carborundum Co. (“Carbofrax 
Aloxite’’) 
Norton Co. (“Alundum-Crystolon”) 


Bitstone 
Eureka Flint & Spar Co. 
Golding Sons Company 
Harshaw, Fuller & Goodwin Co. 
Potters Supply Co. 


Blocks (Refractory) 
he Carborundum Co. 
Norton Co. 


Blowers 


Blowers (centrifugal—high pressure) 
Maxon Premix Burner Co. (Premix) 


Boats, Combustion 
Fisher Scientific Co. 
Norton Co. 


Boiler Feeders 
Fisher Governor Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & B. F. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 

Pacific Coast Borax Co. 
Roessler & Hasslacher Chemical Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 


(When writing to advertisers, please mention the JOURNAL) 
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For Production with 
Fuel Economy — 
Alundum 


Enameling 


© | 


The Cribben and Sexton Com- 
pany, Chicago, recently installed 
-an Alundum Muffle in an enam- 
eling furnace of Ferro Enamel 
Supply Company design. The 
immediate increase of production 
over their older equipment made 
necessary new sprayers and sand 
blast to keep the furnace busy. 


At the same time a saving of 60 
cents per hour was made on fuel 
compared with another type of 
furnace of modern design run- 
ning on the same ware under the 
same conditions. 


Alundum Muffles have high test 
heat conductivity which insures 
good production. Freedom from 
oxidation gives them long life. 


NORTON COMPANY 


Worcester, Mass. 
New York Chicago Cleveland 


R-339 


‘NORTON | 


REFRACTORIES | 
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BUYERS’ GUIDE (continued) 


Boric Acid (Crystal, Granular or Powder) 


American Potash & = Co 
Drakenfeld & Co., B. 

Harshaw, Fuller & iti Co. 
Innis, Speiden & Co. 
Pacific Coast Borax Co. 


Borax Glass 
Harshaw, Fuller & Goodwin Co. 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Harbison Walker Refractories Co. 
Norton Co. (“Alundum-Crystolon” ) 
The Carborundum Co. (‘“Carbofrax 
Aloxite”’) 


Bucket Elevators 


Burners (Gas—Oil) 
Maxon Premix Burner Co. 


Burners (Combination Oil and Gas) 
Maxon Premix Burner Co. 


Cc 


Carbofrax (Refractory Products) 
The Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium-Lead) 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co 


Caustic Soda 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 


Cements 
Corundite Refractories Co. 
Harbison Walker Refractories Co 
Norton Co. 
The Carborundum Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harbison Walker Refractories Co. 
Harshaw, Fuller & Goodwin Co 
Metal & Thermit Corp. 


Roessler and Hasslacher Chemical Co 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co 
Proctor and Schwartz, Inc. 


Chains 


Chemicals (Analytical) 
Fisher Scientific Co. 


Chromium Oxide 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemical Co. 


China Clay (Georgia) 
Golding Sons Company 


Clay (Ball) 
Golding Sons Company 
Harshaw, Fuller & oodwin Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Potters Supply Co. 
Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
English China “ed Sales Corp. 
Golding Sons Co. 
Harshaw, Fuller & Goodwin Co 
Roessler and Hasslacher Chemical Co 
United Clay Mines Corp. 


Clay (Electrical—Porcelain) 
Edgar Brothers Co. 
English China Clay Sales Corp. 
Golding Sons Co. 
Harshaw, Fuller & Goodwin Co. 
Kentucky- Tennessee Clay Co. 
Old Hickory ~~, & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw, Fuller & Goodwin Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Corundite Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (Potters) 
English China Clay Sales Corp. 
Golding Sons Co. 
Harshaw Faller & Goodwin Co. 
= 1d Hickory, Clay & Tale Co. 

asslacher Chemical Co. 

Clay Co. 
United Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
English China Clay Sales Corp. 
Golding Sons Co. 
Harbison Walker Refractories Co. 
Harshaw, Fuller & Goodwin Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Coy & Tale Co. 
Potters Supply C 
Spinks Clay Co., 
United ted Clay Mines Corp. 
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The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture— We Sell— 
PINS BALL CLAY 
SAGGER CLAY 
STILTS WAD CLAY 
THIMBLES GROUND FIRE CLAY 
SPURS BITSTONE 
SAGGERS FIRE BRICK 
I RTED PARIS . 
CRUCIBLES 
TILE for Decorating Kilns DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Clay (Stoneware) 
United Clay Mines Corp. 


Clay_ Tests 
Harrop Ceramic Service Co. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


Clay Handling Machinery 
Mueller Machine Co. (Inc.) 
W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
English China Clay Sales Corp. 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (German A 
Harshaw, Fuller & Goodwin Co. 


Roessler & Hasslacher Chemical Co. 


Clay (Wad) 
Golding Sons Co. 
Harshaw, Fuller & Goodwin Co. 
Kentucky-Tennessee Clay Co. 
Potters Suppl ee 
Spinks Clay BH. C. 
United Clay Sikes Corp. 


Clay (Wall Tile) 
English China Clay Sales Corp. 
Golding Sons Co. 
Harshaw, Fuller & Goodwin Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Machinery 
Mueller Machine Co., Inc. 


Cloth (Wire Bolting) 
W. S. Tyler Co. 


Coal & Ash Handling Mchy. 


Cobalt Oxide 
Drakenfeld and Co., B. 
Harshaw, Fuller & Goodwin Co. 


Roessler & Hasslacher Chemical Co. 


Colors 
Drakenfeld and Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Combustion Apparatus 
Fisher Scientific Co. 
Leeds & Northrup Co. 


Conditioning Machinery 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Fisher Scientific Co. 
Norton Co. 


Conveyors (Belt Cable) 


Conveyors (Clay, Sand, Brick, etc.) 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 


Conveyors (portable) 


Controllers 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
-English China Clay Sales Corp. 
Eureka Flint & Spar Co. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co 


Cornwall Stone (Imported) 
Golding Sons Company 
Harshaw, Fuller & Goodwin Co. 


Crucibles (Filter-Melting-Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co 
Mueller Machine Co., Inc 


Cryolite 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemica! Co 


Decorating Su 
Drakenfeld and Co., 
Harshaw, Fuller & ob Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Disks (Alundum-Porous-Filter) 
Norton Co. 


(When writing to advertisers, please mention the JOURNAL) 
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Don’t Forget! — FERRO BURNING POINTS AND 
BARS ARE BETTER 
Better Metal — Better Castings — Better Designs 
Better Service — Better Prices 


See our Standard Patterns in our Burning Bar Booklet. 
Write for it today— it’s free. 
THE FERRO ENAMEL SUPPLY CO. 


2100 B- F. Keith Building CLEVELAND, OHIO 


PENNSYLVANIA SALT 
MANUFACTURING 
COMPANY 
Executive Offices: Philadel- 
Pa. 
phia, 


Works: Philadelphia and 
Representatives: (3 
New York Chicago wee 


Natrona, Pa., Wyandotte 
and Menominee, Mich. 
Pittaburgh louis PHILA DELPHIA,PA 


THREE ELEPHANT BORAX 
99.5% Pure 


We also make Boric Acid, guaranteed 99.5% pure 
Write us for specification and price 


American Potash-Chemical Corporation 


WOOLWORTH BLDG. NEW YORK CITY 


RIVER FELDSPAR 


Ground to Your Specifications 
up. to 325 mesh. 


A High Grade, Uniform, White 
POTASH FELDSPAR 


THE RIVER FELDSPAR CO., Middletown, Conn. 


Geo. E. Wortu, General Manager 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Dishes (Alundum-Filtering-Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Dolomite 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


riers 
Harrop Ceramic Service Co. 


Driers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Dryin, 
Philadephia, Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Electrical Instruments 
Brown Instrument Co. 
Leeds & Northrup Co. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Elevators (Bucket, tray, arm) 


Enamels 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemica! Co. 


uipment, Complete 


icago Vitreous Enamel Product Co. 


Ferro Enamel! Supply Co. 


Enameling Furnaces 


Chicago Vitreous Enamel Broduss Co. 


Corundite 

Ferro Enamel Supp! 

Carborundum Co. erborediont) 
S. Smelting Furnace Co. 

Mfg. Co. 


Co. (Carbofrax) 


Enameling, Practical Service 


Chicago Vitreous _-y Product Co. 


Ferro Enamel Su Co. 
Vitro Mfg. Co. ead 


Porcelain 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 


Exhaust Relief Valves 
Fisher Governor Co. 


Exolon Products) 
The Exolon Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Fans 
Philadelphia Drying Machinery Co. 


Feldspar 
Erwin Feldspar Co. 
Eureka Flint & S “4 Co. 
Genesee Feldspar 
Golding Sons Co. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. (Isco) 
Co. 
River Fel 
Roessler an Wassiacher Chemical Co 


Cloth 
. S. Tyler Co. 


Filtering Machin 
Mueller Machine Co., Inc. 


Fire Brick 
Corundite Refractories Co. 
The Carborundum Co. 
Harbison Walker Refractories Co. 


Flint 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw, peer and Goodwin Co. 
Innis, Speiden & Co. (Carrara) 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (I rted French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co. 
pe Fuller & Goodwin Co. 
Roessler & Hasslacher Chemical Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 
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G HAVE BEEN 


DEPENDABLE 


EDGAR PLASTIC KAOLIN CO. 


Edgar Bros. Co. Lake County Clay Co. 
METUCHEN, N. J. 


CRANBERRY FELDSPAR 
A Pure Potash Feldspar 


Liberal Size Sample Sent on Request 


UNITED STATES FELDSPAR 
CORPORATION 


Quarry and Mill New York Office 
Cranberry Creek 39 Broadway 
FULTON CO., N. Y. NEW YORK CITY 
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BUYERS’ GUIDE (continued) 


Frit 
Vitro Mfg. Co. 


Furnaces 


Chicago Vitreous Enamel Product Co. 


Corundite Co. 

Ferro Enamel Supply Co. 

Harrop Ceramic Service Co. 

Carborundum Co. (Carboradiant) 
. S. Smelting Furnace Co 


Furnaces (Crucible—Lead—Pot) 
Maxon Premix Burner Co. 


Furnaces (Electrica Type) 
Chas. Engelhard, 
Fisher Scientific tne 


Furnaces (Melting) 
Maxon Premis Burner Co. 


Furnace Slabs 
Corundite Refractories Co. 


G 
(Blast) 


Maxon Premix Burner Co. 


Glazes and Enamels 
Chicago Vitreous naw Product Co. 
Drakenfeld & Co., B. 
Ferro Enamel Suppl 
Harshaw, Fuller oy Se Goodwin Co. 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Glaze and Body Spar 
Golding Sons Compa: 
Harshaw, Fuller Goodwin Co. 


Glaze Spar 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
‘Golding Sons Co. 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemica! Co. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw, Fuller 7 Goodwin Co. 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Guards (Safety) 
W. S. Tyler Co. 


H 
Hearths 


The Carborundum Co. 
(Carbofrax heat treating) 


Hearths Aluminous Clay—Electrically 
Sintered Aluminum Oxide—Silicon 
Carbide) 

The Carborundum Co. 


Heaters (Air-Oil) 
Maxon Premix Burner Co. 


Humidity Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


Ion Equipment 
La Motte Chem. Products Co. 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Indicators, Chemical 
La Motte Chem. Products Co. 
Leeds & Northrup Co. 


Infusorial Earth 
Innis, Speiden & Co. 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) 
American Holling Mill Co. 


Jiggers 
Mueller Machine Co., Inc. 


K 
Kaolin 


Edgar Brothers Co. 

English China Clay Sales Corp. 
ding Sons Co. 

Harshaw, Fuller & Goodwin Co 

Roessler and Hasslacher Chemical Co 

United Clay Mines Corp. 


ding Sons Company 


Harrop Ceramic Service Co 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 


Kryolith 
Harshaw, Fuller & Goodwin Co 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemica! Co. 
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Established 1869 


B. F. DRAKENFELD & CO. Inc. 


45-7 Park Place New York 


Pioneer and Premier Producers of 
Vitrifiable Colors in America 


OXIDE COLORS 


FOR ENAMELERS 


Manufactured Throughout Under 
Strict Chemical Control 


SPECIAL AND UNIQUE 
COLOR SHADES 


Prepared to Meet Individual 
Requirements 


Order Direct or Through Following Agents 


FERRO ENAMEL SUPPLY CO. 
CLEVELAND OHIO 


BRAUN CORPORATION 
LOS ANGELES CALIF. 


(When writing to advertisers, please mention the JOURNAL) 


= 


AMERICAN CERAMIC SOCIETY 


BUYERS’ GUIDE (continued) 


23 


Supplies 
Fisher Scientific Co. 
W. S. Tyler Co. 


Lawn 
W. S. Tyler Co. 


Leers. (High Aluminous Clay—Electrically) 
Sintered Aluminum Oxide—Silicon 
Carbide) 

The Carborundum Co. 


Linings (Furnace-Refractory, Block Refractory 
Plate, Brick and Tile) 
Corundite Refractories Co. 
Harbison Walker Refractories Co. 
Norton Co. 
The Carborundum Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Fisher Governor Co. 
Leeds & Northrup Co. 


Loaders (portable) 


M 


Magnesia (sintered) (calcined) 
Harbison Walker Refractories Co. 
Roessler & Hasslacher Chemical Co. 
The Exolon Co 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison Walker Refractories Co. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


Manometers 
Brown Instrument Co. 


Manganese 
Brakenfeld & Co., B. F. 
Harshaw, Fuller %& Goodwin Co. 
Roessler and Hasslacher Chemical Co. 


Metals (Porcelain Enamelin 
American Rolling Mill 


Meters (All Kinds) 
Engelhard, Chas., Inc. 


Minerals 
& Co., B. F. 
eldspar Co. 


Sons Co. 
Secchen, Fuller & Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffiles (Furnace) 
Corundite Refractories Co. 
Norton Co. 
The Carborundum Co. (Carbofrax) 


Multistage Compressors 
Maxon Premix Burner Co. 


Mullite (artificial) 
The Exolon Co. 


Muriatic Acid 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslac Chemical Co. 


N 


Nitrates (Cobalt, Sodium 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


O 


Oil Burning Systems 
Maxon Premix Burner Co. 


Opacifiers 
Harshaw, Fuller & Goodwin Co. 
Titanium Alloy Mfg. Co. 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. 
Harshaw, Fuller & edwin Co. 
Innis, Speiden & 
Metal & Thermit C 
Pennsylvania Salt Mig. ” Co. 
Roessler and Hassiacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
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H. W. R.SAGGER CLAY 


and 


H. W. R. —D— CLAY 


HARBISO Your Complete Sagger Batch 


— Offices 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists. 


Pacific Coast Borax Co., New York 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
FUSED SILICA 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 


THOROLD, ONTARIO 
Electric Furnace Plants { STAMFORD, ONTARIO 


Finishing Plant 
General Offices BLASDELL, N. Y. 
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P 
Pans (Wet and Dry) 


Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Pins 
Potters Supply Co. 


Placing Sand 
Eureka Flint é Spar Co. 


g Sons Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
& Hasslacher Chemical Co. 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Plate Feeders 
Chambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Porcelain Enamels 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Roessler & Hasslacher 
Vitro Mfg. Co. 


ical Co. 


Potash (Carbonate) 
Harshaw, Fuller & Goodwin Co. 
Roessler & Hasslacher Chemical Co. 


Potassium Bi-fiuoride 
Harshaw, Senge & Goodwin Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


| Machin 
ueller Machine Co., Ine. 


Pug Mills 

Chambers Brothers Co. 

Mueller Machine Co., Inc. 
Pulverizing Machin 

Abbe” Paul 

Maclier Machine Co., Inc. 
Pulverizing Mills 

Abbé, Paul O. 

Mueller Machine Co., Inc. 

ps 

Mueller Machine Co., Inc. 


Governors 
isher Governor Co. 


Pum (Oil) 
axon Premix Burner Co. 


Pyrometers (Indicating) 
Instrument Co. 
ngelhard, Chas., Inc. 

er Scientific Co. 
& Northrup Co. 


Pyrometers (Optical) 
Fisher ientific Co 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Chas., Inc. 

& Northrep Co. 


Pyrometer Thermocouples 
Brown Instrument 
Engelhard, Chas., I 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Corundite Refractories Co. 
Engelhard, Chas., 
Fisher Scientific Co. 
my & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgothery Porcelain Products Co. 


Pyrometer Tubes (Silica) 
Fisher Scientific Co. 


R 


Recorders (CO, CO,, SO, and Draft) 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Fisher Scientific Co. 
Leeds & Northrup Co. 


Reducing Valves 
Fisher Governor Co. 


Refractories 
Corundite Refractories Co. 
Harbison Walker Refractories Co. 


Norton Co. 
The Carborundum Co. 
Exolon Co. 


United Clay Mines Corp. 


Refractory Materials 
oldi ns Co. 
Harbison Walker Refractories Co. 


e ion Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Rutile 
Titanium Alloy Mfg. Co. 
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Popular With 


Enamelers 


A Corundite User for Fifteen Years 


CORUNDITE 
SMELTER BRICK 


500 Melts is not an unusual life for a 
rectangular frit furnace melting gray 
enamel, if it is lined with CORUNDITE 
smelter brick. We can furnish names of 
more than 50 men who will tell you the 
same thing. 


Consulting Service Free 


Corundite 


Refractories, Inc. 
Formerly Massillon Stone and Fire Brick Co. 
Since 1882 
MASSILLON, OHIO 


1816 1928 


“Over a Century of Service and 
Progress” 


South Dakota 


FELDSPAR 


An extremely high-grade 
Potash Spar ground in 
our own mills under 
constant and_ thorough 
chemical control. 


Capacity up to 300 Tons Daily 
We solicit your inquiries 


INNIS, SPEIDEN & CO., Inc. 


Importers, Manufacturers, Exporters 
46 CLIFF STREET NEW YORK 


Branches: 
BOSTON PHILADELPHIA 
CHICAGO CLEVELAND 
GLOVERSVILLE 


THE above caption expresses much in 
few words. For 63 years, well over a 
half century, we have been producing 
high grade raw materials for the ceramic 
industries and during these 63 years we 
have had the privilege of adding name 
after name to our list of satisfied cus- 
tomers. Today we are serving leading 
companies in all parts of the country 
with their requirements in this line. They 
know that this is headquarters for 


FELDSPARS 


Clay 
Bitstone 


Flint 
Cornwall stone 


GOLDING SONS COMPANY 
ERWIN FELDSPAR COMPANY, INC. 
“A Combination for Trade Service” 
Trenton, New Jersey 
Mines and Mills in Many States 
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Saggers 
Norton Co. 
Potters Supply Co. 
The Carborundum Co. 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc 


Screens 
W. S. Tyler Co. 


Screens (Electric Vibrating) 
W. S. Tyler Co. 


Screens (Cloth) 
W. S. Tyler Co. 


Machine 
W. S. Tyler Co. 


Separators (Inclined Vibrating) 
WwW Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co. F. 
Harshaw, Fuller & oA. Co 
Vitro Mig. Co. 


Selenium 
Drakenfeld & Co., F 
Harshaw, Fuller &  Gendwin Co. 
Roessler & Hasslacher Chemical Co. 


Shakers {Paes Sieve) 
W. S. Tyler Co. 


Sieves (Testing) 
W. S. Tyler Co. 


Silica (fused, 
The Exolon Co. 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
arshaw, Fuller & Goodwin Co. 
Norton Co. 
The Exolon Co. 


Slabs (Furnace) 
Norton Co. 
The Carborundum Co. 


Smelters 


Chicago Vitreous Enamel Product Co. 


U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co 


Spar 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Spurs 
Potters Supply Co. 


Steam Traps 
sher Co. 


Stilts 
Potters Supply Co. 


Strainers (Oil—Water 
isher Governor 
Maxon Premix Burner Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and eatnoier Chemical Co 


Tachometers 
rown Instrument Co. 
Leeds & Northrup Co. 


Tale 
P Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co 


Temperature Controls 
ngelhard, Chas., Inc. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Instrument Co. 
ngelhard, Chas., Inc. 
Fis er Scientific Co. 
Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance) 
(Indicating, 
Brown Instrument 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


(When writing to advertisers, please mention the JOURNAL) 


T 
= 


28 JOURNAL OF THE 
BUYERS’ GUIDE (Continued) 


Thermometers (Mercurial) 


Fisher Scientific Co. (Automatic 
Thimbles (Filtering Extraction) 
Valves (Reducing, Pressure, Exhaust) 
Tile (Refracto 
he Car Fisher Governor Co. 
Harbison Walker Refractories Co. V-Notch Meters 
Tile Machinery (Floor_and, Wall) Sroun instrument Ce. 
Mueller Machine Co., Inc. Vibrating Screens 
Tin Oxi W. S. Tyler Co. 
Drakenfeld & Co., W 
Harshaw, Fuller Co. 
Metal & Thermit Co Wet Enamel 
Roessler and Hasslac er Chemical Co Chicago Vitreous Enamel Product Co 
Vitro Mfg. Co. 
Titanium 
Harshaw, Fuller & Goodwin Co. Watieg as & Co. 
Titanium’ Alloy Mfg. Co. Fuller, & Co. 
nnis, Speiden 
Transmission Machinery Roessler and Hasslacher Chemical Co 
Tubes nsulating) 
McDanel Porcelain Co. Wire Cloth 
| dl Porcelain Products Co. W. S. Tyler Co. 
ome’ Witherite 
tae See Co. Harshaw, Fuller & Goodwin Co. 
elhard, Chas., Inc. Innis, Speiden & Co. 
Fisher Scientific Co. Woven Wire 
Leeds & Northrup Co. 
McDanel edesslece Porcelain Co. W. S. Tyler Co. 
Montgomery Porcelain Products Co. Z 
V Zirconia 
Harshaw, Fuller & Goodwin Co. 
Vacuum Pumps Roessler and Hasslacher Chemical Co. 
Fisher Scientific Co. Titanium Alloy Mfg. Co. 
Mueller Machine Co., Inc. Vitro Mfg. Co. 


PARIS TOP WHITE 
JERNIGAN BALL 
BLACK & TAN WAD 


H. C. SPINKS CLAY CoO. 


Home Office: 5th and Monmouth Sts., Newport, Ky. 
Branch Office: 504 Distributors Bldg., Chicago, Ill. 


WHAT? 


Ceramic Week and American Ceramic Exposition 


WHERE? 
Chicago, February 4-9, 1929, Stevens Hotel. 
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FISHER GLAZE TESTER 


Tests apparatus is made to 
carry out the crazing test 
developed by the U. S. Bu- 
reau of Standards and the 
National Terra Cotta Asso- 


ciation. 


The ability of enameled ceramic material to resist 
crazing is determined in a one-hour test by means 


of this glaze tester. 


Thus the behavior of an entire batch can be pre--. 
dicted in advance (before it is fired) thereby 


avoiding a loss. 


KFISHE SCIENTIFIC 
COMPANY 
Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology j 


PITTSBURGH, PA. 


IN CANADA, FISHER SCIENTIFIC COMPANY, LTD.,472 McGILL STREET, MONTREAL 
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DRYING 
MACHINERY 


for all 
Clay Products 


Electrical Porcelain 
Sanitary Ware 
General Ware in Molds 
Dipped General Ware 
Clay Rolls : Spark Plugs 
Saggers : Tile 
Refractories : Brick 


Chemical Stoneware 


PROCTOR &SCHWARTZ,1c. 


PHILADELPHIA, PA. 
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If you want pyrometer protection tube satisfaction, use 


MONTGOMERY PYROMETER TUBES 


All Sizes and Lengths for either Platinum or Base Metal Couples 


The Best Liked and Most Largely Used 
Protection Tubes on the Market today 


If the manufacturer of your pyrometer equipment cannot supply 


you, write us direct. TRADE MARK 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. §&. A. 10-22 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


Miners, IMporTERS AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Eureka #1 Feldspar 
French Placing Flint Connecticut Feldspar 
American Rock Flint New Hampshire Feldspar 
American Sand Flint New York Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR co. 


INCORPORATED 
Trenton-New Jersey 
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Patent Applied For 


LaMotte 


Roulette Comparator 


In ceramic work, the use of 
hydrogen iron control is 
greatly simplified by this 
equipment. It combines the 
greatest accuracy and con- 
venience in making pH deter- 
minations and gives reliable 
results at all times. Write 
for full information. 


LaMotte Chemical Products Co. 
414 Light St., Baltimore, Md. 
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Rainbow Radiance brought to 
Earth. Enamels and Color 
Oxides. Ask about the Lus- 
terlite service of ceramic ex- 
perts who will assist you 
gratis. 


Furnaces, Speed Forks. Com- 
plete Enamel Shop, Supplies 
and Equipment. Ask to be 
placed on our mailing list and 
receive the LUSTERLITE 
LEADER monthly. 


Chicago Vitreous Enamel 
Product Co. 


Cicero, Illinois 


The Journal of the Society 
of Glass Technology 


A quarterly Journal containing 

original papers and abstracts of 

papers covering the whole field 
of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO 
SOCIETY (Including Journal) 


Ordinary Members................. $ 7.50 
Collective Members ................ 15.00 
Price per Number to non-Members... 2.50 
Price per Volume (unbound) to non- 
9.00 


Forms of application for membership may 

be obtained from the American Treasurer 

of the Society, Francis C. Flint, Washing- 
ton, Pa. 


Address orders and inquiries to: The 
Secretary, Society of Glass Technology, The 
University, Sheffield, England 


In Selecting and Adopting 
Feldspar 


Be Sure to secure the Product from a 
Dependable Source of Large Extent. 


We Control and Operate our Own Mines in 
Ontario, reported by Canadian Engineers to be 
the Largest Deposits of the Highest Grade 
Spar in Canada. 

Users of GENESEE SPAR can, therefore feel 
sure of Increased Profit, through me 
Over a Long Period of Time an_ Unblend 
Uniform Quality of the Highest Grade Cana- 
dian Potash Feldspar. 

Each shipment is tested before it leaves our 
Mill, if desired we furnish our customers with 
the Chemical and Physical analysis on each 
and every shipment. 


Send for Information, Analysis 
and Sample. 


GENESEE FELDSPAR CO., INC. 
Rochester, New York 
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PENNSYLVANIA PULVERIZING Ae 


LEWISTOWN, PA. ss 


Pure Canadian Potash Feldspar ; 
Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


Products of 
Laboratory Control Vitro Manufacturing Co. 


Guarantees Uniformity 
Seleni 
Every step in the manufacture of Sodium Uranyl Carbonate 
Vitro Products is‘ under direct and 
constant laboratory contro]. This 
gives you products of absolute uni- Cobalt Oxide 


complete freedom from Roman Sas" 
t ‘ 
undesira le impurities. Vitro Products to a 
give Specified Results. Enamels for Sheet Steel 
Porcelain Sanitary Enamels 
Write for prices and full information. Copper Enamels 


THE VITRO MANUFACTURING CO. 
Fulton Bldg., PITTSBURGH, PA. 
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G-E equipped furnace at the Galusha Stove 


Electric Heat and high enameling costs 
simply do not go hand in hand. 

High costs cannot withstand faster pro- 
duction, improved quality, minimum re- 
jections, and negligible maintenance—all 
of which are certain results when an elec- 
tric enameling furnace goes in. From our 
own experience, we know theseto be facts. 


Whether or not you are ready for a new 
furnace, call up the heating specialist in 
your nearest G-E office and learn more 
about this modern heat for vitreous if. ae 
enameling. He is there to. serve you Refrigerator Pia 

without obligation. 


Although electric heat 
will not supplant all 
other forms of heat for 
industrial purposes, 


is the ideal heat—the 
most economical heat 
—the heat that ulti- 
mately will be used. : 


HEAT 
GENERAL ELECTRIC COMPANY, SCHENECTADY, N. . SALES OFFICES IN PRINCIPAL CITIES 
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Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


ABBE | ff 


Ball and Pebble Grinding Mills and Mixers ro 


247 Center Ave. 
Little Falls, New Jersey 


We shall meet you in Chicago 
Week of February 4 


**A New Experience in Service” 


“If all firms would give such efficient service, 
it would be a greater pleasure to do business.” 


Back Numbers of Periodicals }33:""' 


Over 1,000,000 copies of odd numbers in addition 
to Volumes and Sets in stock regularly 


Catalog sent upon request 


The H. W. Wilson Company New York City 
963 University Ave. 


PROFESSIONAL DIRECTORY 


T. W. GARVE + 
THE SHARP-SCHURTZ CO.- Engineering 
Chemists for the Ceramic Industry 510 Schultz Bidg., Columbus, Ohio : 
We have fully equipped laboratories at Remodeling and Design of Plants } ' 
Lancaster, Ohio, U. S. A. Design of Buildings, Machinery, 


Dryers, and 
Preliminary Investigations 
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KENTUCKY-TENNESSEE CLAY CO. 


Miners and shippers of uniform, depend- 
able clays whose quality has been 
proved and established 


General Office - - MAYFIELD, KY. 


CLAY MACHINERY! 


SAGGER ROOM 


Grog Pans 
Pug Mills 
Sagger Presses 
Wad Mills 
Grog Screens 


PRESS ROOM 


Tile Presses 
Faience Presses 
Porcelain Presses 
Dies & Equipment 


SLIP HOUSE 


Blungers 
Agitators 
Lawns 
Pumps 

Filter Presses 


GREEN ROOM 
Jiggers 

Pull Downs 
Cleaning Wheels 
Batting Machines 


GRINDING ROOM 


Clay Crackers 
Pulverizers 
Cage Grinders 
Dust Screens 
Pebble Mills 


GLAZE ROOM 
Glaze Mills 
Agitators 
Lawns 

Pumps 


THE MUELLER MACHINE CO. 


TRENTON, N. J. 


HIGH GRADE 


CLAY 


OF EVERY KIND-FOR EVERY PURPOSE 
UNITED CLAY MINES 


CORPORATION 
GENERAL OFFICES TRENTON, N 
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DRYING 


For Quality, Quantity, Economy 


Hurricane Automatic Mangle 


URRICANE” Conveyor Dryers, for ceramic 
products, suited to the continuous system of dry- 
ing, result in a definite time schedule. Finger-marks and 
scars, occasioned by frequent re-handling, are eliminated. 
We build Tunnel Truck Dryers for other products, 
such as ELECTRICAL INSULATORS, TILES, SAG- 
GERS, etc. 
Automatic Controls of Temperature and Humidity 
assure uniformly dried product, and greatly reduce 
shrinkage losses. 


THE PHILADELPHIA DRYING MACHINERY CQ. 


3351 Stokely Street, Philadelphia, Pa. 


New England Office: 53 State St., Boston, Mass. 
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Have You Something to Sell? 
Have You Services to Offer? 
Do You Need a Good Ceramist? 


The columns of Classified Advertising in 
this Journal are at the service of the entire 
ceramic field to help you meet your every 
emergency. Use Classified Advertising. 


An Eastern University seeks an in- 
structor and research assistant for 
its ceramic department. Excellent 
opportunity for man with necessary 
training and experience. Give full 
details in reply. Address Box 62-B, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


GRADUATE CERAMIST with ex- 
perience in studio, art pottery, terra 
cotta, and for several years continu- 
ously engaged in ceramic control 
work, will entertain a position offer. 
Address Box 61-B, American Ce- 
ramic Society, 2525 N. High St., 
Columbus, Ohio. 


ENAMELER desires position by 
January 1, 1929, with firm where 
results count. Experienced plant 
engineer and manager, doing stove 
parts, refrigerators, signs, job work, 
and specialties. Up-to-date methods 
to control enamels and all opera- 
tions. Excellent past results. Ad- 
dress Box 58-B, American Ceramic 
Society, 2525 N. High St., Colum- 
bus, Ohio. 
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” They Keep on Buying” 


During the last six months we 
sold more tin oxide than in any 
other similar period. Every 
month we are gaining new cus- 
tomers — and they keep on buy- 
ing. Evidently these firms are 
finding that the best opacifier at 
any price is 


TIN OXIDE 


‘A good article sold at a fair 
price will find an ever 


widening market 


Metal & Thermit Corporation 


Ceramic Department 


HOMER F. STALEY R. R. DANIELSON 
Manager Director of Research 


120 BROADWAY, NEW YORK CITY 


